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TRANSACTIONS 

OF   THE 

'     TWENTIETH  ANNUAL  :\1EETING 

OF   THE 

AMERICAN  LARYNGOLOGICAL.  RIIIXOLOGICAL  AND 
OTOLOGIC AL  SOCIETY, 

Held  ill  Atlantic  City.  N.  J..  June  19  and  20,  1914. 


OPENING  REMARKS  BY  THE  PRESIDENT. 

.JOSEPH    A.    WHITE,    M.    D. 

^lembers  of  the  American  Laryngologieal,  Rhinological  and 
Otological  Society : 

I  greet  you  on  the  twentieth  anniversary  of  our  Society  with  a 
warm  Avelcome  to  Atlantic  City,  but  very  much  regret  I  have  not 
the  pleasure  of  offering  you  the  hospitality  of  my  home  town, 
Richmond. 

I  had  intended  to  make  a  short  address,  but  when  I  saw  the 
amount  of  work  to  be  done  and  the  short  time  to  do  it  in,  I  con- 
cluded it  would  be  most  unwise  to  take  any  more  time  than  neces- 
sary for  a  presidential  address,  especially  as  we  need  all  the  time 
we  have  for  our  scientific  program. 

I  would  like  to  refer  to  some  work  done  during  the  past  year, 
but  Avill  confine  myself  to  calling  your  attention  to  the  Report  of 
the  Committee  on  teaching  Otolaryngology  and  the  training  of 
specialists  in  this  line  Avhich  was  published  in  the  last  volume  of 
our  Transactions,  inasmuch  as  it  is  a  most  important  step  in 
advance,  and  one  that  has  been  followed  this  year  by  the 
American  Ophthalmological  Society,  with  very  nearly  the  same 
suggestions. 

If  these  suggestions  can  be  made  practical  by  being  adopted 
in  our  ^ledical  Universities,  our  advanced  medical  teaching  bodies, 
and  the  American  ]\Iedical  Association  with  the  conferring  of 
suitable  degrees,  we  may  look  forward  to  a  new  era  in  special 
work  in  Medicine  and  Surgery,  and  the  country  will  no  longer 
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be  flooded  b.y  a  lot  of  so-called  specialists  whose  onl.y  claim  to  the 
title  is  a  short  course  of  instruction  in  one  of  the  post-graduate 
schools,  a  policlinic  in  our  larger  cities,  most  of  which  are  run  to 
advertise  the  teachers  and  take  in  fees,  as  the.y  do  not  compel  tlieir 
matriculates  to  show  any  evidences  of  proficiency  by  an  examina- 
tion for  a  degree  in  the  line  of  their  studies. 

It  is  to  be  hoped  this  matter  will  not  be  dropped  by  mere  sug- 
gestions, but  that  Avith  the  aid  of  sister  Societies  it  Avill  be  pushed 
to  the  practical  conclusion  of  acquiring  and  conferring  a  degree 
for  entrance  into  any  special  line  of  work. 

In  regard  to  our  Sections,  the  Eastern,  Westeru  and  JMiddle 
Sections  held  satisfactory  meetings,  but  I  am  ashamed  to  say  that 
there  was  no  meeting  of  the  Southern  Section  at  all,  which  I  per- 
sonally, as  a  Southern  man.  extremely  regret,  in  as  nuich  as  this 
year  for  the  first  time  that  Section  has  been  honored  by  the 
elevation  of  one  of  its  members  to  the  Presidency. 

It  is  Avith  sincere  sorroAV  that  I  have  to  announce  the  death  of 
one  of  our  most  distinguished  members,  the  only  victim  of  the 
relentless  reaper  during  the  past  year.  Dr.  Eniil  Grnening  of  New 
Vork,  Avho  died  J\Iay  .'Wth,  aged  seventy.  He  has  been  prominent 
in  the  Ophthalmological  and  Otological  world  for  nearly  half  a 
century  and  has  been  honored  Avith  the  Presidency  of  the 
American  Ophthalomolical  and  American  Otological  Society. 
Honored  be  his  mem(n\v  and  peace  to  his  ashes. 


SUSPENSION  LARYNGOSCOPY  IN  CHILDREN. 

By    ItOBEIlT    LEVY,    M.    D.,    Denver,    Colo. 

Since  the  discovery  of  the  laryngoscope  by  Garcia  no  more  inter- 
esting chapter  in  the  history  of  laryngology  has  been  written  than 
the  most  recent  one  by  Killian^'  -■  in  which  he  describes  the  discov- 
ery of  suspension  laryngoscopy.  The  original  conception  of  a 
method  by  which  a  more  definite,  comprehensive,  and  a  closer  view 
of  the  interior  of  the  larynx  might  be  obtained  was  an  epoch  making 
thought  and  when  after  many  trials  on  the  cadaver  extending  over 
a  period  of  two  years,  and  after  many  alterations  in  instruments, 
he  was  finally  rewarded  with  a  picture  of  the  larynx  and  surround- 
ing parts  the  like  of  which  had  never  been  obtained  before,  one 
can  imagine  his  sense  of  pleasure.  In  addition  to  this  when  the 
operator  realized  that  the  patient  comfortably  submitted  to  pro- 
longed examinations,  that  he  did  not  need  the  aid  of  assistants,  and 
that  both  of  his  hands  were  free  for  any  desired  manipulation  his 
sensation  must  have  been  akin  to  exaltation. 

Since  Killian's  original  communication  suspension  laryngoscopy 
has  been  elaborated,  its  limitations  and  advantages  having  been 
carefully  proved  and  commented  upon.  It  has  generally  been  con- 
ceded that  in  adults  its  limitations  are  greater  than  in  cliildren 
and  in  a  personal  communication,  from  a  former  student  now  in 
Berlin,  suspension  does  not  seem  to  be  used  as  much  as  it  wa-;. 
All  observers,  however,  early  recognized  its  value  in  children  even 
before  it  had  been  tried  out  in  many  cases. 

The  difficulties  attending  the  use  of  the  laryngeal  mirror  in  young 
children  have  been  so  great  that  frequently  no  satisfactory  examina- 
tion could  be  obtained.  These  difficulties  became  increased  when 
an  attempt  was  made  to  perform  any  intralaryngeal  operation  so 
that  in  very  young  children  especially,  it  Avas  practically  impossil)le 
to  perform  any  manipulation  per  vias  natiiralcs. 

Direct  laryngoscopy  and  tracheoscopy  offered  a  solution  of  this 
difficult  problem  that  was  enthusiastically  adopted  by  the  profession. 
Tliere  are,  however,  many  advantages  in  the  suspension  method 
over  that  of  the  ordinary  direct  endoscopy.  By  the  latter  method 
one  obtains  but  a  limited  view  M'hile  by  suspension  the  entire  field 
and  surrounding  parts  are  clearly  before  one.     In  operations  both 
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liaiids  are  free  so  tliat  one  may  with  ease  perform  an  operation  in 
tliis  region,  keeping  parts  free  from  l.lood  and  secretion  without 
difficulty.  During  suspension  the  danger  from  asphyxia  may  be 
said  to  be  nil,  while  we  all  know  that  in  the  direct  method,  especially 
if  the  trachea  is  entered,  this  complication  is  one  which  must  be 
reckoned  with.  Steiner''  calls  attention  to  this,  and  in  one  of  my 
cases,  reported  below,  direct  larjmgoscopy  being  employed  to  re- 
move multiple  papilloma ta,  rapid  tracheotomy  became  necessary  to 
save  the  child's  life.  Besides  the  advantages  enumerated,  it  is  re- 
markable how  clear  a  view  may  be  obtained  of  the  anterior  com- 
missure of  the  larynx  and  of  the  trachea.  This  statement  applies 
l~)articularly  to  children.  In  adults  the  most  difficult  region  to 
bring  into  view  has  been  the  anterior  commissure,  and  although 
numerous  modifications  of  Killian's  original  apparatus  have  been 
presented,  it  is  believed  that  this  difficulty  represents  an  important 
limitation  to  the  method. 

The  after  effects  of  the  suspension  method  of  examination  are  of 
no  more  serious  moment  than  those  of  the  most  simple  laryngeal 
manipulation,  while  in  the  ordinary  direct  method  in  children, 
annoying  not  to  say  serious  swelling  and  edema  have  resulted. 

The  technique  of  this  procedure  in  children  differs  but  slightly 
from  that  in  adults.  It  may  be  said  to  be  somewhat  easier,  although 
in  no,  event  can  this  procedure  be  considered  a  difficult  one.  It  is 
not  necessary  to  draw  the  tongue  forward  nor  in  fact  to  pay  much 
attention  to  the  tongue,  except  to  keep  it  in  the  median  line.  It  is 
not  necessary  that  the  head  hang  far  over  the  table,  in  fact  if  a 
pillow  be  placed  under  the  shoulders  the  head  may  even  rest  upon 
the  table.  In  many  instances,  especially  when  examining  or  operat- 
ing in  the  esophagus,  the  spatula  need  not  be  brought  over  the 
epiglottis  but,  resting  well  at  the  base  of  the  tongue,  it  will  bring 
the  parts  into  perfect  view.  Somewhat  more  difficulty  has  been 
encountered  in  tracheotomized  cases  than  in  non-tracheotomized 
ones.  The  secretions  and  blood  flow  by  gravity  away  from  the  field 
of  operation,  but  sponging  may  be  easily  carried  out  and,  if  neces- 
sary, the  parts  may  be  kept  clean  by  gentle  suction,  using  a  small 
electric  suction  pump. 

The  question  of  anesthesia  in  children  is  an  important  one.  As  a 
rule  local  anesthesia  is  not  entirely  satisfactory.  The  child's 
cooperation  can  not  always  he  obtained  even  though  one  succeeds 
in  anesthetizing  the  parts.  Often  in  order  to  o])tain  sufficient 
anesthesia  to  permit  any  extended  investigation,  cocaine  must  be 
used  in  considci-able  (luantitv,  which  is  conceded  to  be  attended  with 


SUSPENSION  LAUYNGOSrOPV    IN  CHrt.DTiKN.  r^ 

decided  danger  in  children.  I  liave  attempted  a  number  of  exami- 
nations in  young  cliildren  without  any  anesthesia  whatever.  In  one 
instance,  a  hal)y  al)out  a  year  old,  was  satisfactorily  examined  and 
a  papilloma  successfully  removed  from  the  larynx.  It  was  after- 
wards shown,  however,  that  other  papillomatous  groVths  liad  been 
overlooked.  On  the  whole,  general  anesthesia  i)referal)ly  chloroform 
has  given  me  the  ))est  results.  The  Junker  apparatus  and  tube  add 
very  much  to  the  comfort  and  facility  with  which  the  anesthesia 
may  be  continued.  ]\rost  of  us  will  concede  that  chloroform  is  more 
dangerous  than  ether,  but  the  excessive  secretion  produced  by  the 
latter  is  a  disadvantage,  although  not  sufficiently  great  to  condemn 
its  use  by  those  who  are  unalterably  opposed  to  chloroform. 

The  specific  uses  to  which  suspension  laryngoscopy  has  been  ap- 
plied have  been  numerous,  despite  the  fact  that  it  has  been  in  use 
so  short  a  time.     These  uses  are : 

First,  for  examination  of  cases  for  diagnosis. 

Second,  for  operations  through  the  natural  passages. 

Third,  for  the  removal  of  foreign  bodies. 

In  making  an  examination  of  the  upper  air  passages  the  hypo- 
pharynx  has  frequently  been  overlooked.  This  method  brings  it 
into  view  better  than  any  other  means  at  our  command.  All  por- 
tions of  the  larynx  and  some  of  the  trachea  are  clearly  seen,  being 
brought  closer  to  the  observer's  eye  than  by  other  methods.  The 
field  brought  into  view  is  not  limited  and  the  relations  of  surround- 
ing parts  are  definitely  established.  The  esophageal  opening  is 
easily  outlined  enabling  one  to  manipulate  the  upper  pai't  of  this 
tube  with  ease.  Operations  in  the  pharynx,  hypopharynx,  larynx, 
the  trachea,  its  upper  part,  and  the  beginning  of  the  esophagus  may 
l)e  carried  out  with  ease  and  deliberation.  Foreign  bodies,  espe- 
cially impacted  ones  and  those  reciuiring  some  manipulation  for 
their  delivery,  are  more  readily  removed  because  of  the  advantage 
given  one  by  the  free  use  of  both  hands. 

Albrecht^  reports  the  following :  Eight  cases  of  papilloma  in 
children  from  four  to  nine  years  of  age,  in  all  of  which  these 
growths  were  successfully  and  completely  removed.  Two  eases  of 
tuberculosis  of  the  larynx,  of  which  the  first  was  a  child  thirteen 
years  of  age.  There  was  dyspnea  due  to  infiltration  of  the  ven- 
tricular bands  with  edema  and  granulations  of  the  vocal  bands. 
Relief  was  obtained  by  the  removal  of  the  infiltration  and  granula- 
tions. The  second  was  a  child  nine  years  of  age,  with  stridor  from 
infiltrated  ventricular  bands  with  ulceration:  relief  bv  removal  of 
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the  infiltration.  Three  tonsillectomies  in  children  aged  four,  seven 
and  eight  respectively. 

Henrich^  reports  the  case  of  a  child  three  and  one-half  years  of 
age  with  papillomata  of  both  arytenoids,  in  the  subglottic  region,  in 
the  hypopharynx  and  in  the  esophageal  entrance  successfully  oper- 
ated upon. 

Davis®  speaks  of  the  examination  of  an  infant  four  months  old 
suffering  from  laryngeal  stridor.  The  cause  was  not  determined. 
In  a  child  three  years  of  age,  said  to  be  suffering  from  laryngeal  or 
tracheal  obstruction,  suspension  was  unsuccessful.  Bronchoscopy 
succeeded  but  failed  to  reveal  the  cause  of  the  dyspnea.  Davis'^  also 
removed  a  safety  pin  from  the  pharynx  of  a  child  eleven  months 
old,  and  a  coin  from  a  child  four  years  old  that  had  lodged  in  tlie 
esophagus. 

Seifert^  reports  the  ease  of  a  child  three  years  of  age  from  whose 
esophagus  a  coin  was  delivered.  A  child  two  years  of  age  suffer- 
ing from  papilloma,  was  saved  from  tracheotomy  l)y  direct  curet- 
ment.  In  a  child  five  years  of  age,  he  removed  a  bone  from  the 
larynx.  Seifert  recoimnends  this  method  for  the  removal  of  vocal 
nodules  in  children,  for  the  excision  of  a  portion  of  tumors  for 
histological  examination,  for  the  removal  of  subglottic  granulations, 
and  for  the  diagnosis  of  laryngeal  diphtheria. 

FreudenthaP  reports  two  most  interesting  cases  of  postpharyn- 
geal abscess  in  children  sixteen  and  nineteen  months  old.  success- 
fully operated  upon.  He  also  speaks  of  its  uses  in  tonsillectomy 
having  performed  this  operation  under  suspension  in  twenty 
children. 

Igiauer^"  reports  the  case  of  a  child  three  years  old  success- 
fully operated  upon  for  papillomata  of  the  larynx,  also  that  of 
a  child  five  years  of  age  from  whose  larynx  he  removed  a  broken 
safety  pin  that  had  been  there  five  months.  Three  cases  of  enu- 
cleation of  the  tonsils  were  undertaken  by  him.  He  states  that 
he  could  see  no  special  advantage  in  this  procedure  over  the 
ordinary  method. 

I  desire  to  report  briefly  the  follownng  cases: 

Case  I.  W.  L.,  age  twelve.  ]\Ioderate  tuberculosis  of  the 
pharynx,  extensive  tuberculosis  of  the  larynx  with  ulcerations  and 
edema.  This  little  patient  suffered  from  slight  dyspnea  which 
gradually  became  worse  until  tracheotomy  Avas  necessary.  Fol- 
lowing the  traclieotomy  the  patient's  condition  rapidly  improved, 
with  ultimate  healing  of  all  ulcerations  but  marked  cicatricial 
formation.     This  was  before  the  days  of  suspension  laryiig(^seoi)y. 
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Four  years  after  the  traelieotoiiiy,  under  suspension,  various  at- 
tempts were  made  to  remove  the  cicatricial  tissue  and  dilate  the 
stenosed  larynx.  The  result  was  only  partially  successful  and  the 
patient  is  now  being  treated  by  gradual  dilation  by  Sehroetter's 
tubes. 

Case  II.  A.  C,  age  two  years,  seven  months.  At  the  age  of 
nine  months  the  child  drank  corrosive  liquid,  since  which  time  she 
has  been  able  to  swallow  only  liquids.  For  the  past  nine  days 
she  has  been  able  to  take  liquids  only  by  spoonfuls.  Parents  sus- 
pected foreign  body.  X-ray  examination  with  bismuth  in  ice  cream 
showed  a  small  line  in  the  upper  extremity  of  the  esoi)hagus  but 
it  was  not  recognized  as  indicating  a  foreign  body.  J5isnuith  was 
found  in  the  stomach.  Diagnosis  stricture.  Under  suspension 
the  esophageal  entrance  was  readily  ex[)lor('(l.  Esopluigoscope 
failed  to  enter.  KSmall  bougie  after  sonu^  manipidation  passed  into 
the  stomach.  Larger  bougie  three  millimeters  in  diameter  also 
successfully  passed.  Following  the  manipulation,  the  anesthe- 
sia having  been  discontinued,  retching  and  vomiting  took  place  ex- 
pelling a  plum  seed. 

Case  III.  This  case  occurred  in  the  practice  of  Dr.  Lockard  of 
Denver  through  whose  courtesy  I  am  permitted  to  report  it  liere. 
A  girl  aged  twenty-six  months  drank  a  strong  solution  of  lye, 
about  six  weeks  prior  to  coming  under  observation.  For  forty- 
eight  hours  previous  to  first  examination  she  Avas  unable  to  swal- 
low anything.  Under  general  anesthesia  suspension  laryngoscopy 
brought  the  mouth  of  the  esophagus  into  plain  view.  It  was  im- 
possible to  introduce  the  smallest  Jackson  esophagoscope.  A 
small  probe  followed  by  an  olive  bougie  three  millimeters  in 
diameter  was  finalh^  x^'^ssed  locating  stricture  at  seven  and  eight 
inches  from  the  teeth  respectively.  Four  hours  later  she  was 
able  to  swallow  liquids.  As  it  was  impossible  to  pass  an  esophag- 
oscope, the  suspension  laryngoscope  was  an  indispensable  instru- 
ment enabling  one  to  find  and  safely  pass  the  very  sniall  opening. 

Case  IV.  M.  C,  age  two  and  one-half  years.  Hoarseness  for 
five  months.  On  direct  laryngoscopy  under  chloroform  anesthesia 
multiple  papillomata  were  found  springing  from  the  vocal  bands 
and  from  the  base  of  the  epiglottis.  An  attempt  to  remove  these 
was  made  resulting  in  sudden  asphyxia  which  demaiuled  imme- 
diate tracheotomy  and  artificial  respiration.  Three  months  later 
papillomata  Avere  removed  under  suspension  by  means  of  Cordes 
straight  cutting  forceps  or  double  curet.  Five  subsequent  op- 
erations have  been  performed.     At  various  times  in  spite  of  the 
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tracheotomy  tube  alarming  dyspnea  has  occurred.  Suspension 
laryngoscopy  revealed  at  these  times  subglottic  and  tracheal 
papillomata  which  were  successfully  removed.  Keeurrence  has 
taken  place  from  time  to  time  and  although  the  voice  has  been 
partially  restored  the  child  still  wears  the  tracheotomy  tube. 

Ca.^c  V.  D.  P.,  age  eight  months.  Hoarseness  since  five  months 
old.  At  birth  child  "gagged"  and  was  blue  for  one-half  hour. 
Has  always  cried  but  little.  At  present  aphonia  is  nearly  complete. 
Under  suspension  and  general  anesthesia,  multiple  papillomata 
were  removed  from  the  anterior  commissure.  Voice  restored. 
Four  subsequent  operations  under  general  anesthesia  and  one  with 
no  anesthesia  whatever  have  kept  the  larynx  fairly  free.  Prior  to 
the  last  operation,  slight  stridor  in  breathing  was  noticeable.  Fol- 
lowing this  operation,  the  voice  returned  though  husky  in  character 
and  the  difficult  breathing  was  completely  relieved.  Papillomata 
were  found  supraglottic  and  infraglottic. 

I  have  been  unable  to  find  any  record  of  jiapillomata  removed  by 
suspension  in  a  child  of  this  age,  although  Jackson  reports,  in  a 
personal  communication,  the  case  of  an  infant  six  hours  old  from 
whose  larynx  he  removed  a  papilloma  by  direct  laryngoscopy. 

Case  VI.  A.  G.,  age  ten  years.  Hoarseness  with  a  history  of 
having  inspired  two  days  ago  an  immature  wild  oat  or  wheat  head. 
Indirect  laryngoscopy  was  readily  carried  out  and  revealed  a  green 
mass  in  the  anterior  commissure.  Although  the  child  was  unusually 
tractable,  it  was  impossible  to  remove  the  foreign  body  by  the 
laryngoscopic  mirror  and  forceps.  Under  suspension  and  chloro- 
form anesthesia,  removal  was  accompli.shed  with  the  greatest 
facility. 
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DISCUSSION. 

Dr.  Sidney  Yankauer,  New*  York  City,  agreed  with  all  Dr.  Levy  said 
concerning  suspension  laryngoscopy.  He  had  performed  a  number  of 
operations  with  this  apparatus,  one  of  which  he  had  reported  before 
the  Eastern  Section  of  this  Society.  After  several  operations  by  the 
general  surgeons,  the  patient's  neck  w'as  so  scarred  that  the  lumen  of 
the  larynx  was  so  small  that  he  could  hardly  get  a  probe  through.  The 
arytenoids  were  so  adherent  to  the  epiglottis  that  by  the  ordinary  direct 
methods  the  lumen  could  not  be  seen,  but  with  suspension  laryngo- 
scopy this  could  be  accomplished.  The  passage  of  the  first  probe  was 
followed  l)y  a  larger,  and  finally  he  could  pass  a  uterine  dilator.  By 
means  of  the  uterine  dilator  he  could  stretch  the  larynx  sufficient  to 
get  a  rubber  tube  in,  which  was  left  in  for  two  weeks,  when  a  larger 
one  was  used.  It  was  thus  possible,  finally,  to  introduce  the  intubation 
tube.  The  boy  is  now  going  about,  and  has  been  wearing  the  intubation 
tube  for  about  four  months.  The  suspension  laryngoscope  had  been 
modified  by  Killian  himself  as  well  as  by  others.  The  new  model  which 
Killian  had  brought  out  does  not  appear  as  useful  as  the  original  model. 
He  had  not  been  able  to  bring  the  anterior  commissure  into  view  with 
the  new  device. 

Dr.  Samuel  Iglauer,  Cincinnati,  Ohio,  was  interested  in  Dr.  Levy's 
remarks,  and  agreed  with  practically  every  point.  While  it  was  true 
that  the  procedure  was  less  difficult  in  children,  it  could  be  carried  out 
satisfactorily  in  adults.  In  bringing  the  anterior  commissure  into 
view-  one  should  use  counter-pressure  with  Albrecht's  instrument,  or 
the  finger.  Killian  recommended  a  dose  of  codein  preliminary  to  the 
anesthetic,  in  children.  He  had  frequently  followed  this  suggestion. 
Atropin  should  lie  used  with  ether  in  order  to  dry  up  the  secretions. 
He  had  tried  tonsil  removal  under  suspension,  ))ut  thought  the  Beck 
method  far  superior  and  much  simpler  than  that  of  Killian.  Referring 
to  the  removal  of  a  broken  safety  pin  from  the  larynx  of  the  child  five 
years  of  age,  he  really  did  not  completely  suspend  the  patient.  He  in- 
troduced the  spatula  and  while  supporting  the  spatula  (and  thus  the 
patient's  head)  with  his  left  hand,  he  could  see  the  foreign  body  and 
remove   it   immediately   with   the   forceps   in   his   right   hand.      He   had 
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recently  introduced  radium  into  the  larynx  in  the  treatment  of  a 
papilloma  in  a  young  child.  In  another  infant  radium  was  applied  to 
the  outside  of  the  larynx.  He  did  not  know  the  dosage  because  he  did 
not  own  the  radium. 

Dr.  Thomas  J.  Harris,  New  York  City,  confirmed  what  Dr.  Levy  had 
said  with  reference  to  the  simplicity  of  the  method  in  children  and  the 
wonderful  view  of  the  larynx  obtained  in  the  average  case.  He  re- 
ferred briefly  to  a  case  in  which  he  applied  radium  in  a  child  six  years 
of  age,  using  the  suspension  apparatus,  with  rectal  anesthesia,  one 
hundred  milligrams  of  radium  of  one  million  activity,  being  applied 
for  twenty  minutes.  The  first  time  he  attempted  to  apply  the  radium, 
without  the  suspension  apparatus,  he  thought  it  went  into  the  esophagus 
instead  of  the  larynx.  When  the  apparatus  was  employed  it  was  very 
much  easier  to  see  the  papilloma  and  to  make  the  application  of 
radium.     He  recommended  the  use  of  rectal  anesthesia  in  these  cases. 

Dr.  Levy,  in  closing  the  discussion,  had  not  found  the  report  of  Dr. 
Yankauer's  case  in  his  search  for  all  cases  to  date  in  which  suspension 
laryngoscopy  had  been  employed  in  children.  He  thought  the  old 
Killian  model  of  suspension  apparatus  better  in  children;  but  in  adults, 
he  liked  the  Albrecht  or  Howarth  modification.  He  had  used  cocain  in 
adults,  but  in  children  he  used  general  anesthesia.  Morphin  and 
hyoscin  in  cases  in  which  a  large  percentage  of  cocain  did  not  seem  to 
abolish  the  laryngeal  refiex  were  useful  in  adults.  He  had  never  been 
able  to  see  why  adrenalin  was  added  to  the  cocain,  inasmuch  as  it  is 
not  an  anesthetic  and  as  there  is  very  little  loss  of  blood  in  these  cases. 
In  some  cases  of  children  with  chloroform  anesthesia,  the  abductors 
contracted,  the  vocal  liands  came  together,  and  the  spasm  of  the  larynx 
continued  for  some  time.  In  such  cases  a  dilute  solution  of  cocain 
was  of  advantage. 


THE     CLINICAL    SIGNIFICANCE     OF    BACTEREMIA. 

By    J.    E.    SHEPPARD,   M.    D.,    F.   A.    C.    S.,    Brooklyn,    X.    Y. 

Having  been  asked  by  our  Secretary  to  write  ui)on  this  sub.ieet. 
1  feel  like  confessing  that  the  title  has  a  distinctly  more  pre- 
tentions sound  than  the  paper  warrants,  ily  efforts  will  be  limited 
to  a  report  of  four  cases,  which  have  seemed  to  be  fairly  illustra- 
tive of  a  considerable  series  of  cases  met  with  by  my  associate,  Dr. 
Stickle,  and  myself,  in  our  work  at  the  Jewish  Hospital  of  Brook- 
lyn, together  with  a  few  deductions  drawn  therefrom. 

Case  I.  Rosalie  M.,  seven  years  old,  was  admitted  to  the  Jewish 
Hospital,  August  27th,  1913.  She  had  an  attack  of  measles  late  in 
the  preceding  June,  followed  by  an  acute  suppurating  right  ear, 
and  on  July  17th,  I  opened  the  mastoid,  finding  nothing  par- 
ticularly out  of  the  ordinary.  No  unusual  symptoms  developed 
until  about  August  12th  when,  with  chilly  sensations  and  vomiting, 
the  temperature  rose  to  104°,  and  some  fetid  pus  Avas  found 
blocked  up  in  the  tympanic  cavity  and  antrum.  These  symptoms 
continued  with  more  or  less  severity  until  her  admission  to  the 
hospital  on  August  27th,  on  which  day  Dr.  Stickle,  in  my  absence 
from  the  city,  did  a  further  operation,  the  temperature  at  that 
time  being  105.6°.  The  sinus  was  opened  with  resultant  free  bleed- 
ing, no  thrombus  being  found. 

The  sinus  blood  was  cultured,  no  growth  occurring  until  two 
days  later,  when  there  were  numerous  colonies  of  the  streptococ- 
cus longus.  This  was  followed  by  a  period  of  daily  chilliness,  fever 
and  sweats,  lasting  until  September  22nd,  after  which  the  tempera- 
ture remained  flat,  and  further  recovery  was  uneventful. 

From  a  culture  taken  September  13th,  the  blood  was  reported 
sterile. 

Repeated  blood  counts  showed  the  following  results : — 

Leucocytes.         Polymorphonuclears. 

Aug.   27th 10,400  86% 

Aug.   29th 14,000  74% 

Sept.     4th 22,000  80% 

Sept.     9th 20,000  89% 

Sept.  12th 12,000  66% 

Sept.  15th 10,000  65% 

Repeated  urine  examinations  gave  negative  results  throughout. 
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For  a  eoDsiderable  period  she  was  given  five  grains  of  urotrop'n 
every  four  hours. 

On  September  1st  and  2nd  she  was  given  a  mixed  streptococcus 
vaccine.  On  the  9th,  13th,  16th  and  19th  she  was  given  an  au- 
togenous vaccine. 

At  the  time  of  the  second  operation  the  ehikl  presented  a 
strongly  septic  appearance  and  there  seemed  no  doubt  about  the 
need  of  opening  the  lateral  sinus.  Although  no  thrombus  was 
found,  it  seems  more  than  probable  that  the  blood  infection 
occurred  at  this  point. 

During  this  period  of  26  days,  the  temperature  chart  shows  a 
marked  daily  fluctuation, — the  highest  maximum  105.4*',  the  lowest 
maximum  101.6°  ;  and  a  minimum  repeatedly  less  than  normal. 
No  apparent  effect  on  the  temperature  was  produced  by  either  the 
mixed  or  the  autogenous  vaccines. 

Case  II.  H.  L.,  aged  44,  male,  was  admitted  to  the  Jewish 
Hospital  November  2nd,  1910,  when  he  gave  the  following  history : 
Four  months  ago,  with  a  head  cold,  he  developed  a  severe  head- 
ache, the  pain  later  localizing  in  the  left  ear,  but  was  gone  within 
twenty-four  hours,  a  troublesome  tinnitus  remaining.  The  ear- 
ache returned  at  intervals,  there  having  been  a  particularly 
severe  attack  just  before  he  came  to  the  hospital. 

Examination  on  the  day  of  admission  showed  receding  acute 
otitis  media,  without  perforation ;  there  was  pus  coming  from  the 
left  frontal  sinus,  which,  however,  was  not  tender  even  on  deep 
pressure,  nor  had  he  complained  of  pain  in  that  region ;  there  was 
no  pain  in  the  ear  and  no  mastoid  tenderness. 

Temperature  on  admission  was  104°.  On  November  4th  and 
7th  widal  reaction  was  negative.  A  blood  culture  taken  on  the 
6tli,  showed  streptococcus  mucosus  eajisulatus;  another  the  12th 
the  same,  24  colonies  to  the  c.c.  November  14th  the  same,  142 
colonies  to  the  c.c.  November  18th  the  same.  On  this  date  the 
agglutination  reaction,  in  a  dilution  of  1  to  800  was  strongly 
positive,  in  one  of  1  to  16,000  was  negative.  November  24th  an- 
other blood  culture,  10  c.c.  of  blood  distributed  among  five  plates 
and  two  flasks,  was  sterile. 

Blood  Counts.  Leucocytes.  Polymorphonuclears. 

Nov.  2nd 13.800  74% 

Nov.   3rd 13,000  85% 

Nov.  4th 11,000  83% 

Nov.  16th 17,800  77% 
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Nov.  17th 14,000  TS% 

Nov.  18th 16.000  76% 

Nov.  19th 13,000  70% 

Nov.  20th 9.600  65% 

Nov.  2Lst 10,600  75% 

Nov.  22nd 7.000  54% 

Nov.  23rd 6,000  73% 

Nov.  24th 9,200  77%, 

The  iirhie  examinations  were  negative  throughout. 

The  patient  Avas  not  operated,  and  received  no  vaccine  treat- 
ment. He  left  the  hospital,  contrary  to  advice.  Nov.  25th.  but 
was  obliged  to  return  Avithiu  the  next  three  Aveeks  Avith  tAVO  or 
three  metastases,  not  serious  clinically.  The  same  organism,  the 
streptococcus  mucosus  eapsulatus,  Avas  found  in  all  metastases. 

In  this  case,  although  the  blood  on  repeated  examinations  up  to 
and  including  Nov.  18th,  AA'as  found  to  contain  the  streptococcus 
mucosus  eapsulatus,  the  temperature,  starting  at  104"  on  Nov.  2nd, 
dropped  to  normal  for  the  whole  day  on  Nov.  5th,  and  after  that 
shoAA's  a  maximum  of  101°  on  Nov.  10th  and  18th,  the  remainder  of 
the  time  running  from  99°  to  100°. 

Case  III.  Sani'l  Z.,  aged  seven  years,  Avas  admitted  to  the 
JeAvish  Hospital,  April  27th,  1914.  The  present  illness  began  April 
11th  Avitli  headache  and  pain  in  the  left  ear,  and  a  temperature  of 
106°.  No  cough,  no  vomiting,  no  conA'ulsion.  There  AA^as  not  at 
that  time,  nor  has  there  been  since,  any  discharge  from  the  left  ear. 
Under  treatment  the  temperature  gradually  subsided,  rising  to  a 
high  degree  again  eight  days  later,  AA'hen  there  Avas  slight  rigidity 
of  the  neck,  slight  Kernig,  and  tAvitching  of  the  e.yes.  On  April  21st 
he  Avas  seen  at  the  dispensary  of  tlie  Jewish  hospital,  when  there 
was  again  a  high  temperature;  the  left  drum  mem])rane  Avas  con- 
gested; the  cervical  glands  on  the  left  side  were  enlarged.  The 
temperature  subsided  under  treatment,  l)ut  Avas  high  again  on  the 
24th,  since  AA'hich  time  there  haA'e  been  chills  every  afternoon,  fol- 
lowed by  high  temperature. 

Widal  negative.  On  admission  April  27th,  temperature  was 
99.8°. 

Examination  of  ears  l)y  Dr.  Stickle  shoAved  right  m.  t.  normal; 
left  m.  t.  almost-subsided  acute  otitis  media  (non-sup])uratiA'e)  ; 
two  or  three  very  slightly  enlarged  glands  along  the  anterior  l)order 
of  the  sternomastoid  muscle;  no  mastoid  tenderness. 
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Blood  Examinations.  Leucocytes.  Polymorphonuclears. 

April  27th 15,000  82% 

April  29th 32,600  80% 

May  3rd 18,000  87% 

April  28th.     Blood  culture  sterile. 

April  29th.  Cerebrospinal  fluid ;  25  c.  c.  under  moderate  pres- 
sure, clear,  numerous  fine  flocculi;  one  m.m.  albumen  ring;  Feh- 
ling's  reduced;  globulin  negative.    Cytology: — a  few  lymphocytes. 

May  1st.     Eye  grounds  negative. 

May  2nd.  The  medical  side,  having  excluded  all  other  probable 
causes  of  high  temperature,  requested  an  exploration  of  the  lateral 
sinus.    Operation  was  undertaken  by  Dr.  Stickle. 

A  small  antrum  was  found,  containing  a  small  amount  of  coffee- 
colored  mucous  (not  even  mucopus)  and  no  granulations  nor 
broken-down  bone ;  the  bony  walls  of  the  antrum  were  intact 
throughout ;  the  floor  of  the  antrum  consisted  of  the  wall  covering 
the  knee  and  adjacent  portions  of  the  sigmoid  sinus.  The  latter 
was  exposed  from  where  it  turns  inward  towards  the  bulb  to  a 
considerable  distance  back  of  the  knee,  and  was  not  pulsating. 
Upon  opening  the  sinus  there  was  found  a  large  thrombus,  broken 
down  and  containing  pus  centrally,  and  extending  from  the  torcular 
to  the  bulb.  From  the  latter  direction  only  a  slight  return  flow  was 
obtained,  while  it  was  Avell  washed  out  from  the  torcular  end.  The 
pus  from  the  thrombus  showed  streptococcus  longus.  Culture  of 
blood,  taken  immediately  after  operation,  developed  a  hemolytic 
streptococcus,  six  colonies  to  the  c.  c. 

]\Iay  6th.  Blood  culture  showed  streptococcus  longus,  three 
colonies  to  the  one-half  c.  c. 

May  25tli.     Blood  culture  sterile : 

No  sera  or  vaccines  used.  Urine  negative  upon  repeated 
examinations. 

As  stated  above,  the  temperature  on  admission  April  27th  was 
99.8°;  April  28th,  maximum  104.3°,  minimum  98°;  April  29th, 
maximum  103.2°,  minimum  98.2°  ;  April  30th,  maximum  102.6°, 
minimum  97.2°;  ]\Iay  1st,  maximum  103.8°,  minimum  98.7°;  INIay 
2nd,  the  day  of  operation,  maximum  102.6°,  minimum  98.2°.  Dur- 
ing the  three  following  days  it  ran  from  normal  to  maxima  of 
102.6°  and  103.2°,  dropping  rapidly  thereafter  to  normal,  liringing 
about  an  uneventful  recovery. 

Case  IV.  Edward  J.,  aged  four  years,  was  admitted  to  the  Jew- 
ish Jiospital,  April  27th,  1914.     Present  illness  began  four  weeks 
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ago  with  an  attack  of  grippe,  with  a  resultant  acute  otitis,  for  which 
the  right  drum  membrane  was  incised  three  weeks  ago  at  the  New 
York  Post  Graduate  School,  followed  by  hot  irrigations. 

There  was  a  low  grade  temperature  until  four  days  ago,  when 
he  had  a  chill,  and  since  then  high  fever  continuiiig,  but  tluctuat- 
ing;  was  very  restless,  had  headache.  Three  days  ago  developed 
pain  in  right  leg;  not  localized,  but  the  whole  leg  seems  tender  to 
touch,  and  he  does  not  move  it.  There  were  no  pulmonary  symp- 
toms, no  urinary  trouble,  ])ut  he  w^as  Aery  constipated. 

On  admission,  examination  by  Dr.  Stickle  showed  l^oth  drum 
membranes  normal,  and  no  mastoid  tenderness.  Temperature  was 
101.4^.  On  April  ;^Otli,  in  right  drum  membrane,  a  small  hemor- 
rhagic area  appeared,  ])ut  no  evidence  of  inflammation.  Same  day, 
eye  grounds  negative. 

April  28th  and  ]\lay  1st.  X-ray  showed  no  trouble  with  the  bones 
around  the  hip  joint. 

Urine  examinations : — 

April  28th.     Negative. 

May  13th.  A  trace  of  albumen ;  loaded  with  white  blood  cells 
and  bladder  epithelium. 

May  29th.  Faint  trace  of  albumen;  no  white  blood  cells  or 
epithelium. 

Blood  Examinations.  Leucocytes.  Polymorphonuclears. 

April  28th 20,000  91  % 

April  29th 17.000  77% 

May  9th 8,600  66% 

Blood  cultures : — 

April  28th.     Streptococcus  brevis. 

May  1st.     Streptococcus  brevis. 

]\ray  6th.     Sterile. 

Mny  12th.  CJulture  sterile.  Same  date:  cerebrospinal  fluid, 
slightly  bloody  specimen;  2  m.m.  albumen  ring;  Fehling's  reduced; 
globulin  negative ;  blood  cells ;  bacteriology,  negative. 

]\Iay  12th.  Drum  meml)ranes  negative.  Recovery  from  then  on 
uneventful.  The  temperature  chart  in  this  case  shows  nothing 
worthy  of  special  comment.  - 

These  two  cases  (III.  and  IV.)  entered  the  hospital  the  same  day; 
neither  of  them  had,  on  admission,  sufficient  ear  symptoms  to  appear 
specially  signiflcant :  Case  III.,  the  operated  case,  did  not  have 
a  bacteremia  until  the  day  following  his  operation ;  case  IV.,  the 
case  that  was  not  operated,  had  a  bacteremia  on  admission ;  case  III., 
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on  admission,  had  a  leucoeytosis  of  15,000  with  a  polymor- 
phonuclear count  of  82%,  going  up  in  six  days  to  18,000  and  87%. 
Case  IV.,  on  admission,  had  20,000  leucocytes  and  91%  polymor- 
phonuclears, goirfg  down  in  three  days  to  17,000  and  77%,  and  in 
eleven  days  to  8,600  and  66%.  Case  III.,  on  admission,  appeared 
gravely  septic ;  case  IV.  did  not,  to  nearly  as  great  an  extent ; 

Finally — Case  III.  needed  operation,  case  IV.  evidently  did  not. 

In  closing,  these  eases  and  others  of  the  group  of  which  these 
are  a  part  of  wonld  appear  to  demonstrate  that  not  all  cases  of 
otitic  bacteremia  need  operation. 

To  distinguish  between  those  cases  that  do,  and  those  that  do  not, 
require  operating  would  seem  to  call  for  our  closest  observation 
and  best  judgment. 

As  aids  to  us,  often  all  too  meager,  it  is  true,  in  coming  to  a 
conclusion  whether  or  not  to  operate,  I  would  suggest  the  following: 

1.  The  general  condition  and  appearance  of  the  patient.  Is  there 
a  markedly  septic  condition  ?  Is  it  increasing  or  decreasing  ?  and, 
as,  of  course,  the  greatest  aid  in  determining  this, 

2.  The  temperature  curve. 

3.  Whether  the  process  is  localizing  or  tending  to  l)ecome  general 
(if  metastases  are  occurring,  etc.). 

4.  Blood  counts,  frequent  enough  to  keep  a  careful  line  on  the 
patient's  resisting  power. 

5.  Blood  cultures,  sufficiently  often  to  luive  a  definite  knowledge 
of  the  persistence  of  the  organism  in  tlie  blood,  and  whether  the 
number  of  colonies  per  c.  c.  is  increasing  or  diminisliing,  thus  show- 
ing whether  or  not  the  patient  is  in  need  of  assistance  in  taking 
care  of  the  bacteremia. 

I  cannot  close  without  an  acknowledgement  of  my  ol)ligation  to 
my  associate.  Dr.  Stickle,  who  did  much  of  the  work,  both  clinical 
and  other,  in  connection  with  these  cases,  and  to  our  Jewish  hospital 
pathologist.  Dr.  Simon  Blatteis,  whose  superior  knowledge  and 
judgment  of  certain  phases  of  most  all  of  the  cases  has  always  been 
at  our  disposal. 

DISCUSSION. 

Dr.  Arthur  15.  Duel,  New  York  City,  thought  the  interesting  reports 
by  Dr.  Slieppard  served  to  emphasize  certain  principles  in  infectious 
])rocesses  which  were  of  great  clinical  importance.  It  must  l)e  evident 
that  in  all  infections  the  general  clinical  symptoms  usually  noted  are 
the  result  of  the  action  of  bacteria  or  their  products  which  have  been 
poured  into  the  circulation.  When  the  general  clinical  manifestations 
are  slight,  the  infecting  focus  is  confined  to  an  unfavorable  locality  for 
getting  into  the  circulation,  or  the  invading  organism  is  slightly  viru- 
lent.    Thus,  a  follicular  tonsillitis  of  streptococcic  origin  will  produce 
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much  more  violent  manifestations  than  a  streptococcic  otitis  mas- 
toldilis.  Similarly,  a  staphylococcic  follicular  tonsillitis,  being  in  a 
favoral)le  field  for  pouring  its  products  into  the  circulation,  may  cause 
considerable  general  upset  (though  comparatively  less  than  its  more 
virulent  cousins),  while,  confined  to  a  bony  cavity,  it  may  cause  hardly 
enough  disturbance  to  be  recognized.  Whatever  manifestation  there 
may  be,  however,  is  undoubtedly  caused  by  the  bacterial  invasion  of 
the  circulation.  It  may  be  asked,  then,  why  bacteremia  is  not  always 
demonstrable  in  suppurative  conditions.  The  answer  is  two-fold.  In 
the  first  place,  the  methods  of  examination  are  not  sufficiently  deli- 
cate; in  the  second  place,  most  of  the  organisms  are  destroyed  almost 
immediately  by  the  blood  cells.  Only  a  few  of  the  most  virulent  type 
are  able  to  live  and  multiply  in  the  circulation.  Is  a  demonstrated 
bacteremia,  then,  of  no  value  as  an  operative  indication?  Of  course  it 
may  be  of  the  greatest  value.  In  a  case,  for  example,  in  which  bac- 
teremia is  demonstrated,  where  the  blood  count  shows  a  low  resistance, 
and  where  the  patient  is  doing  badly,  the  obvious  thing  to  do  is  to 
localize  the  process — to  cut  off  the  blood  stream  at  that  point — without 
regard  to  whether  or  not  there  is  a  demonstrable  disintegrating  clot. 
In  fact,  in  his  opinion,  to  look  upon  bacteremia  alone  in  suppurative 
otitis  or  mastoiditis,  as  indicative  of  septic  sinus  thrombosis  is  unwar- 
ranted. The  bacteremia  always  precedes  the  clot-formation — indeed 
the  alteration  of  the  vessel  wall  by  bacterial  invasion  is  essential  to 
the  formation  of  the  clot.  At  this  stage  it  may  not  be  always  demon- 
strable by  present  methods,  but  theoretically  it  is  present,  and  if 
methods  of  investigation  were  nice  enough  it  might  possil)ly  be  demon- 
strated a  day  before,  or  perhaps  a  week  before,  a  recognizable  clot  has 
formed.  Of  course,  after  the  clot  has  formed  and  has  begun  to  dis- 
integrate, the  chance  of  demonstrating  a  bacteremia  is  much  greater, 
because  the  infecting  focus  is  in  the  most  favorable  situation  for  the 
constant  discharge  of  large  numbers  of  organisms  into  the  circulation. 
Yet,  with  a  patient  doing  badly,  one  might  feel  quite  justified  in  isolat- 
ing the  infecting  area,  w^hether  bacteremia  could  or  could  not  be  shown. 
On  the  other  hand,  with  the  patient  doing  very  well,  the  demon- 
stration of  a  bacteremia  might  not  necessarily  demand  an  operation. 
Hundreds,  of  course,  recover  every  year  without  its  having  been 
thought  necessary  to  demonstrate  the  bacteremia,  which  is  undoulitedly 
present,  and  will  doubtless  continue  to  do  so.  One  should  carefully 
avoid  taking  too  narrow  a  view  of  the  clinical  significance  of  bac- 
teremia. 

Dr.  Charles  W.  Richardson,  Washington,  D.  C,  considered  the 
demonstration  of  bacteremia  an  important  point  In  the  history  of  all 
cases  of  probable  sinus  infection.  Whether  a  positive  bacteremia  is 
always  indicative  of  sinus  thrombosis  was  a  question  still  subject  to 
considerable  dispute.  In  cases  on  the  borderline,  as  it  were,  the  con- 
dition of  the  blood  was  of  much  value  to  the  clinician,  and  should  be 
of  great  assistance  in  deciding  whether  operative  interve'htion  was  de- 
manded. Without  clear  and  definite  indications  from  a  clinical  point 
of  view  there  was  no  doubt  that  many  would  be  loath  to  go  into  the 
sinus,  although  the  experience  of  Gruening  and  others  would  seem  to 
demonstrate  that  in  esses  of  simple  bacteremia,  without  very  pro- 
nounced clinical  symptoms,  there  might  be  sinus  thrombosis.  How 
far  one  would  be  warranted,  with  the  evidence  of  bacteremia  and  with- 
out clinical  evidences  of  sinus  thromijosis,  in  delaying  operative  inter- 
vention was  a  question.  With  bacteremia,  even  without  clinical  evi- 
dence, he  would  be  loath  to  delay.  Dr.  Sheppard's  cases  were  Flmost 
negative,  in  a  certain  sense,  especially  his  non-operative  cases,  in  which 
he  was  fortunate  in  that  they  recovered  without  operative  intervention. 

Dr.  Seymour  Oppenheinier,  New  York  City,  was  under  the  impression 
that  Dr.  Duel  and  his  confreres  at  the  Manhattan  Eye  and  Ear  Hospi- 
tal  were  no   longer  at  variance  with   Dr.   Libman   and   Dr.    Celler   and 
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others  at  the  Mount  Sinai  Hospital,  with  reference  to  this  question  of 
bacteremia.  At  Mount  Sinai  it  was  held  that  acute  otitis  per  se  never 
caused  bacteremia,  and  these  views  had  lieen  corrol)orated  by  the 
clinical  findings.  This  difference  of  opinion  was  thought  to  be  largely 
a  matter  of  variance  in  lal)oratory  technlc,  the  fact  that  the  Manhat- 
tan Eye  and  Ear  Hospital  reached  different  conclusions  being  considered 
at  Mount  Sinai  to  be  due  to  some  error  in  laboratory  technic.  He  and 
his  associates  at  the  latter  institution  had  not  changed  their  view- 
point at  all,  being  still  of  the  opinion  that  suppurative  otitis  per  se 
does  not  cause  bacteremia.  They  were  also  of  the  opinion  that  demon- 
strable bacteremia  is  a  clinical  expression  of  sinus  thrombosis.  Up 
to  the  present  time  they  had  had  from  ninety  to  ninety-five  cases  of 
sinus  thrombosis  in  which  l)ecteremia  had  been  demonstrated  in  ad- 
vance of  operation,  and  in  not  one  case  had  the  operation  failed  to 
demonstrate  sinus  thrombosis.  It  was  a  curious  fact  that  if  they  were 
wrong  in  their  deductions  they  were  able  to  demonstrate  conclusively, 
a  few  hours  after  operation,  that  the  blood  culture  became  sterile,  show- 
ing that  the  operative  precedure  must  have  attacked  some  local  focus 
which  was  responsible  for  the  Infection.  In  two  hours,  in  some  in- 
stances, the  1)lood  had  become  sterile.  In  some  cases  the  1)lood  cul- 
ture still  remained  positive,  but  there  were  other  explanations,  such 
as  vegetations  on   the  heart  valves  secondary  to  the  initial   infection. 

Dr.  S.  Mar  Ciien  Smith,  Philadelphia,  asked  Dr.  Oppenheimer  whether 
he  depended  upon  the  blood  cultures  for  indications  for  operation,  or 
whether  he  was  guided  by  other  symptoms  of  the  disease. 

Dr.  William  B.  Chamberliii,  Cleveland,  Ohio,  said  if  he  understood 
Dr.  Sheppard  correctly  he  opened  the  lateral  sinus  but  made  no  mention 
of  ligating  the  jugular.  He  could  see  no  reason,  under  the  circum- 
stances, for  not  immediately  ligating  the  jugular. 

Dr.  Ewing'  W.  Day,  Pittsburg,  Pa.,  called  attention  to  one  point  that 
seemed  to  have  been  overlooked.  There  was  a  tendency  to  take  for 
granted  that  every  lateral  sinus  patient,  unless  operated  upon,  dies. 
If  a  patient  with  thrombosis  got  well  it  was  no  indication  that  the  sinus 
was  not  blocked.  He  had  had  cases  in  which  the  sinus  was  completely 
ol)literated  by  clot,  and  he  could  not  say  that  if  the  prtient  got  well 
there  was  no  clot. 

Dr.  Oppenheimer,  continuing  the  discussion,  said,  in  answer  to  Dr. 
Smith's  question,  he  had  been  particularly  cautious,  by  reason  of  these 
controversies,  in  not  being  too  enthusiastic.  Many  cases  had  been  ad- 
mitted to  the  hospital  with  but  the  fewest  of  otitic  symptoms,  with 
suggestions  of  typhoid  fever,  possibly,  with  no  symptoms  of  mastoiditis, 
but  with  a  positive  blood  culture.  He  had  been  extremely  cautious  in 
saying  he  was  dealing  with  infectious  phlebitis,  and  had  deferred  operat- 
ing until  all  other  possible  causes  had  been  ruled  out.  Invariably  they 
had  found   a  thromliotic  condition  in  the  sinus. 

Answering  a  question  by  Dr.  George  L.  Richards  as  to  whether  all 
his  ninety  or  ninety-five  cases  were  operated  u]ion,  said  they  were. 

Dr.  Wendell  C.  IMiillips,  New  York  City,  verified  Dr.  Day's  state- 
ments. He  had  been  struck,  years  ago,  in  operative  surgery  on  the 
ear,  to  find  occasionally  an  oliliterated  sinus  from  an  old  sinus  throm- 
l>osis. 

Dr.  John  A.  Thompson,  Cincinnati,  Ohio,  recalled  having  treated  a 
brother  laryngologist  for  suppurative  ethmoiditis.  He  developed  an 
al)scess  in  the  big  toe  which  was  opened  under  antiseptic  precautions, 
and  examination  of  the  pus  revealed  the  presence  of  streptococci.  The 
nasal   accessory  sinuses  were  sometimes  at  fault  in  bacteremia. 
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Dr.  Sheppard,  in  closing  the  discussion,  said  he  simply  reported  four 
eases  as  a  part  of  a  group  of  cases  of  bacteremia,  many  of  the  group 
being  cases  which  had  been  operated  upon.  Regarding  the  tying  of  the 
jugular,  he  had  rather  settled  down  to  the  rule  of  not  tying  it  if  there 
is  a  reasonably  good  return  flow  from  the  bull).  Should  there  be  no 
return  flow  he  waited  a  day  or  two  and  then  tied  off  the  jugular.  It 
was  probably  true,  as  Dr.  Richardson  suggested,  that  he  was  fortunate 
in  not  ha,ving  bad  results.  Possibly  more  than  simple  good  fortune  is 
indicated  by  the  fact  that  the  cases  referred  to  were  selected  from  per- 
haps fifty  or  more  cases  of  bacteremia,  of  which  he  had  kept  careful 
records,  and  of  which  twenty-five  at  least  had  not  been  operated  upon. 
Dr.  Thompson  referred  to  other  sources  of  bacteremia.  This  fact 
needs  always  to  l^e  kept  in  mind.  He  very  decidedly  does  not  advocate 
operating  upon  all  cases  of  bacteremia.  Dr.  O'ppenheimer  spoke  of 
his  cases  as  being  cases  of  suppurative  otitis.  Three  of  the  cases  re- 
ported in  the  paper  were  non-suppuraitive  otitis.  He  questioned  the 
necessity  of  operating  upon  all  these  cases  if  they  are  properly  watched, 
especially  if  in  conjunction  with  a  practical  bacteriologist.  He  thought 
more  extensive  observations  would  ultimately  teach  in  which  cases  to 
operate  and  in  which  intervention  was  not  necessary. 


TREATMENT    OF    PURULENT    STREPTOCOCCIC 
CEREBROSPINAL  MENINGITIS. 

By   W.   SOHIER  BRYANT.   A.   M.,   M.   D.,   F.   A.   C.   S.,   New  York,   N.   Y. 

The  treatment  of  purulent  streptoeoceic  cerebrospinal  meningitis 
is  perhaps  the  most  diffieult  and  most  important  clinical  problem 
of  surgery.  The  object  of  this  paper  is.  to  apply  the  experience 
of  an  unusually  successful  case  to  the  management  of  this  infection. 

The  oto-laryngological  problem  of  the  treatment  of  this  variety 
of  meningitis  is  analogous  to  the  problem  of  the  treatment  of 
streptococcic  puerperal  sepsis  in  obstetrical  practice.  It  seems  to 
me  that  the  otologist  and  the  laryngologist  can  get  much  help 
from  their  colleagues  in  the  field  of  obstetrics.  The  seat  of  the 
infection  in  septic  cerebrospinal  meningitis,  like  that  in  puerperal 
toxemia  and  bacteremia,  is  beyond  the  reach  of  incisive  surgery, 
because  in  both  these  diseases,  the  organs  are  either  too  vital  or 
too  delicate  to  endure  excision  or  even  an  adequately  free  exposure 
for  drainage.  Therefore  treatment  of  meningitis  should  be  devel- 
oped chiefly  along  the  line  of  control  of  the  toxemia  and  bacteremia. 
This  mode  of  management  of  an  analogous  condition  has 
also  been  used  by  the  obstetrician  in  his  fight  against  puer]ieral 
streptococcic  septicemia,  that  most  destructive  and  dangerous  ob- 
stetrical complication.  In  meningitis,  as  in  puerperal  sepsis,  the 
most  dangerous  infections  come  through  streptococci. 

ISly  attention  was  first  called  to  the  biological  importance  of 
magnesium  sulphate  through  learning  that  it  was  capable  of  ma- 
turing unfertilized  eggs  of  the  sea  urchin.  It  occurred  to  me  that 
the  stimulating  effects  of  this  magnesium  salt  might  be  turned  to 
good  account  in  surgical  sepsis. 

The  obstetrician,  in  his  most  difficult  problems  of  puerperal 
sepsis,  has  used  this  salt  intravenously  with  brilliant  success.  Since 
meningitis  and  puerperal  sepsis  are  analogous  in  the  res]H^ct  that 
they  are  l)oth  impossible  of  surgical  removal  and  are  both  due  to 
the  same  bacterial  infection,  it  seems  reasonalile  that  the  general 
treatment  that  benefits  one  will  benefit  the  other. 

My  plan  has  ])een  to  give  by  the  mouth  in  repeated  small  doses 
as  much  of  the  well-diluted  magnesium  sulphate  as  the  patient 
could  tolerate  without  too  great  looseness  of  the  bowel.  The  in- 
travenous injection  of  magnesium  sulphate,  the  method   used  by 
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tlie  obstetrit'iaii,  is,  in  emergency,  more  efficient  than  administra- 
tion of  the  salt  by  the  moutli,  but  under  ordinary  conditions,  I 
have  found  the  administration  by  the  mouth  very  convenient  and 
effective. 

Treat iiH  ni :  Treatment  of  jjuruh'nt  se])tic  meningitis  consists 
of  (1)  treatment  for  relief  of  the  intracranial  pressure,  (2) 
treatment  of  the  toxemia,  and  (3)  treatment  of  the  focal  infection. 
The  goal  of  the  treatment  is  the  control  of  intracranial  pressure 
and  toxemia,  and  tlie  treatment  should,  therefore,  be  symptomati- 
cally  directed  against  these  two  means  of  fatal  terminations  of 
the  disease. 

•  Cerebrospinal  meningitis,  owing  to  the  topography  of  the 
meninges,  the  vital  importance  of  the  structures  they  cover,  and 
the  friability  of  these  structures,  offers  no  final  surgical  solution, 
since  excision  and  free  drainage  are  impossible.  The  methods  for 
the  relief  of  intracranial  pressure  are  few  and  simple  and  very 
effective.  The  various  complicated  methods  that  have  been  de- 
vised insure  many  fatalities  and  are  no  more  effective  than  the 
simplest  method.  The  type  of  surgical  interference  indicated  de- 
pends upon  the  duration  and  gravity  of  the  symptoms.  In  the 
grave  and  acute  conditions,  the  indication  is  first  for  decompression, 
second  for  drainage,  and  third  for  removal  of  the  primary  focus. 

The  best  results  seem  to  follow  decompression  by  removal  of 
enough  of  the  calaverium  to  expose  the  dura  mater  for  an  area  of 
an  inch  to  an  inch  and  a  half  as  near  as  possible  to  the  point  of 
entry  of  the  infection.  If  still  more  relief  of  pressure  is  needed, 
the  area  of  exposed  dura  mater  may  be  increased  and  the  dura 
mater  may  be  incised.  (Day  (3)  reports  recovery  in  a  case  of 
streptococcic  cerebrospinal  meningitis,  after  treatment  by  dural 
drainage.)  In  mild  sulmcute  cases,  luml)ar  puncture  may  furnish 
sufficient  decompression. 

Local  cranial  drainage  is  provided  by  incision  of  the  dura 
mater.  This  type  of  drainage  is  preferred  to  lumbar  puncture 
drainage  because  it  drains  directly  from  the  focus  of  infection. 
In  mild  subacute  cases  in  which  the  decompression  operation  may 
not  appear  to  be  urgent,  repeated  lumbar  puncture  may  provide 
sufficient  drainage.  Lumbar  puncture  is  eontraindicated  in  cases 
of  definite  intracranial  pressure,  lest  it  should  assist  in  the  dis- 
semination of  meningeal  infection. 

The  seat  of  primary  infection  should  ))e  dealt  with  by  appro- 
priate surgical  management.  Local  antiseptics,  such  as  tincture 
of  iodin,  alcohol,  bichloride  of  mercury,  aluminum  and  lead  ace- 
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tate,  1  percent  fuxin  fiir  baeterien,  boric  acid,  chinosol,  phenol, 
eau  de  Javel  and  many  otliers,  are  efficacious  when  indicated. 

Toxemia:  The  following  are  the  various  methods  of  controlling- 
toxemia  and  meningitis:  (1)  the  administration  of  magnesium 
sulphate  as  an  antiseptic  alterative;  (2)  the  flushing  of  the  blood 
stream;  (3)  immunization;  (4)  administration  of  hemic  and  local 
antiseptics,  such  as  silver  and  mercurial  salts  and  urotropin  and 
(5)  stimulating  general  hygiene.  Of  these  methods,  I  have  found 
that  the  administration  of  magnesium  sulphate  as  an  antiseptic 
alterative  is  by  far  the  most  efficacious,  and  I  have  used  it  in 
meningitis  and  the  other  toxic  conditions  of  oto-laryngology  for  the 
last  ten  years.  The  salt  should  be  well  diluted  and  should  be  given 
by  the  mouth  in  as  large  quantities  as  the  intestines  will  endure 
without  having  the  purging  too  exhausting. 

A  research  of  the  literature  on  the  subject  shows  that  in  1908 
^leltzer  (4)  proved  that  a  weak  solution  of  magnesium  sulphate 
could  be  injected  into  a  vein  without  danger,  provided  that  it  was 
injected  slowly.  Huggins  (2)  was  the  first  to  use  magnesium  sul- 
phate intravenously  for  puerperal  sepsis  because  he  found  it 
useful  as  a  local  application  in  erysipelas.  This  was  in  1910.  He 
reported  four  cases  of  puerperal  sepsis  cured  by  the  very  slow  in- 
jection of  30  grains  of  magnesium  sulphate  in  8  ounces  of  normal 
saline  solution.  The  same  year,  Lobenstine  (5)  reported  that,  out 
of  5  cases  of  puerperal  sepsis,  four  patients  recovered.  Three  of 
these  cases  were  cases  of  fulminating  streptococcic  toxemia;  the 
other  was  of  streptococcic  bacteremia.  Treatment  was  intravenous 
injection  of  magnesium  sulphate.  Harrar  (1),  who  says  that  mag- 
nesium sulphate  is  curative  only  in  acute  stages  of  infection,  re- 
ports 9  cases  of  severe  puerperal  infection,  5  with  bacteremia. 
Intravenous  injection  of  magnesium  sulphate  resulted  in  recovery 
in  8  cases.  The  maximum  dose  was  400  e.  c.  of  a  2  percent  solu- 
tion of  magnesium  sulphate  in  freshly  distilled  water  intravenously 
and  400  c.  c.  by  hypodermoclysis,  equal  to  16  grams  of  250  grains 
of  the  salt  per  day.  The  intravenous  injection  should,  according 
to  this  author,  take  20  minutes  and  should,  if  required,  be  repeated 
on  the  second  or  third  day.  In  the  Lying-in  Hospital  of  the  City 
of  New  York,  the  rate  of  mortality  in  puerperal  streptococcemia, 
the  form  of  puerperal  infection  most  ]ial)le  to  be  fatal,  has,  hy 
this  treatment,  been  reduced  from  93  percent  to  20  percent.  The 
blood  stream  is  flushed  in  septic  states  with  the  hope  of  washing  out 
some  toxins.     Tliis  is   accomplished  by  intravenous   injection   of 
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saline  solution,  transfusion  of  blood,  ei)idermi(_'lysis,  protoelysis 
and  Huid  by  the  mouth,  all  aided  by  venesection. 

Innnunizing  treatment  has  been  reported  by  some  writers  to  be 
helpful  in  the  treatment  of  purulent  streptococcic  cerebrospinal 
jneningitis.  My  experience  with  this  type  of  treatment  has  not 
yielded  encouraging  results.  Day  (3)  reports  a  case  of  purulent 
streptococcic  cerebrospinal  meningitis  cured  l)y  the  use  of  anti- 
streptococcic serum  and  autogenous  streptococcic  vaccine. 

The  use  of  urotropin  by  the  mouth,  hypodermically  or  intra- 
venously, in  septic  cerebrospinal  meningitis,  does  not  appear  to  the 
author  to  be  an  efficient  method  of  treatment,  nor  does  the  intra- 
rhacidian  injection  of  urotropin  appear  to  be  much  more  efficacious, 
because  the  subsequent  action  of  the  urotropin  is  very  much  in 
doubt.  The  liberation  of  formaldehyde  may  not  be  in  sufficient 
quantity  to  sterilize  the  cerebrospinal  meninges.  It  seems  to  me 
that  a  very  definite  action  on  the  infection  may  be  obtained  by  a 
direct  antiseptic  applied  in  the  blood  stream  or  the  cerebrospinal 
sac.  Such  an  antiseptic  is,  for  example,  a  colloidal  salt  of  silver, 
or  a  mercurial  salt. 

To  help  the  patient  throw  off  the  toxins  and  overcome  the  in- 
v^ading  bacteria,  stimulating  and  general  hygiene  should  be  em- 
ployed. Cures  that  follow  prolonged  acute  infections  may  some- 
times be  attributed  to  wholesome  food,  large  quantities  of  water, 
fresh  air,  sunlight,  and  complete  rest,  quite  as  much  as  to  any 
other  method  of  treatment. 

Prognosis:  In  intracranial  i)ressure  nature  is  working  against 
herself.  The  inflammatory  reaction  is  needed  to  control  the  bac- 
terial invasion.  This  reaction  produces  the  intracranial  increased 
pressure  which,  when  extreme,  causes  death.  It  is  a  nice  question 
of  balance  between  death  from  the  bacteria  and  death  from  intra- 
cranial pressure.  The  repeated  microscopic  and  bacterial  study 
of  the  cerebrospinal  fluid  is  of  great  prognostic  value,  since  it 
shows  favorable  or  unfavorable  bacterial  changes. 

The  course  of  the  streptococcic  cerebrospinal  meningitis  of  the 
fulminating  variety  is  death  in  a  few  days,  usually  from  intra- 
cerebral hypertension.  In  the  less  violent  eases,  death  may  super- 
vene from  toxemia  at  a  slightly  later  date.  It  does  not  appear 
either  from  my  own  experience  or  from  research  of  the  literature 
that  streptococcic  cerebrospinal  meningitis  luis  ever  recovered 
spontaneously.  The  number  of  cases  recorded  where  life  has 
been  prolonged  beyond  the  acute  stage  of  the  meningitis  have 
l)een  so  few  that  up  to  this  time  it  may  be  called  a  disease  with  100 
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percent  mortality.  In  the  recent  literature  we  have  found  only 
one  case  of  cure,  a  case  of  streptococcic  cerebrospinal  meningitis. 
This  case  is  reported  by  Day  (3). 

I  offer  the  following  case  showing  recovery  from  purulent 
streptococcic  cerebrospinal  meningitis.  The  patient  was  a  man  22 
years  old.  The  symptoms  were  rapidly  increasing  coma,  neuro- 
muscular signs  of  meningitis,  rigidity  of  neck,  choked  discs  and 
purulent  otitis  media  and  mastoiditis.  Temperature  102%°,  pulse 
40.  Spinal  fluid  contained  cocci  in  pairs  and  short  chains  and  pus. 
Decompression  at  once  removed  the  mental  symptoms.  Mastoid 
operation.  Epidermiclysis,  enemata,  saline  solution  by  the  mouth 
and  solution  of  magnesium  sulphate  by  the  mouth.  On  the  sev- 
enth day  following  decompression,  all  signs  of  meningitis  had 
disappeared.  Patient  died  188  days  after  the  decompression 
operation  from  toxemia  caused  by  the  repeated  secondary  infec- 
tion of  the  decompression  wound. 

Couclusio)} :  The  combination  of  our  experience  as  otologists 
with  the  experience  of  the  obstetrician,  makes  the  outlook  for  suc- 
cessful treatment  of  streptococcic  cerebrospinal  meningitis  appear 
much  brighter  than  it  has  previously  appeared.  Oto-laryngologists 
should  get  as  good  results  in  cerebrospinal  meningitis  as  the  ob- 
stetrician obtains  with  puerperal  sepsis  cases.  Although  the  sur- 
geon can  readily  protect  the  patient  from  death  by  intracranial 
pressure,  the  management  of  the  sepsis  is  quite  another  problem. 
This  problem  of  sepsis  has  received  more  attention  from  the  ob- 
stetrician than  from  any  other  medical  group  or  specialty.  The 
treatment  should  be  focused  on  decompression,  local  and  systemic 
drainage,  administration  of  magnesium  sulphate,  and  stimulating 
general  hygiene. 
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THE   OPERATIVE  TREATMENT  OF  ^MENINGITIS. 

By    SAMUEL   J.    KOPBTZKY,   M.    D.,   New    York   City. 

"Septic  conditions  are  usually  surgical  opportunities  and  de- 
mand surgical  treatment:"  Thus  Dr.  Irving  S.  Haynes  prefaces 
his  argument  presented  before  us  in  1912,  advocating  the  trial  of 
"Drainage  of  the  Cisterna  Magna"  to  cure  certain  types  of 
purulent  meningitides. 

The  operative  treatment  of  purulent  meningitis  has  undergone 
scientific  inquiry  ever  since  the  above  statement  was  made,  and 
it  is  my  present  purpose  to  present  the  position  now  held,  both 
by  Dr.  Haynes  and  the  writer,  after  two  years  of  further  study 
and  experience  with  meningitic  infections,  so  as  to  complete  our 
records  before  this  society. 

In  1912,  following  the  lead  of  pioneer  work  from  many  com- 
petent sources  (see  Historical  Review  of  Haynes'  article, 
Transactions  American  Laryngological,  Rhinological  and  Otolog- 
ical  Society,  1912.)  and  adequately  to  meet  the  shortcomings  and 
the  objections  which  practical  application  had  demonstrated  ex- 
isted in  all  previousl}^  devised  methods  of  technique  to  eft'ect  a 
similar  object,  Haynes  perfected  a  procedure  which  afforded 
drainage  to  the  infected  central  nervous  sj^stem  and  at  the  same 
time  effected  decomposition  of  the  brain  and  relieved  the  handi- 
capped vital  centres  in  the  medulla.  It  was  common  knowledge 
that  bacterial  invasion  of  the  central  nervous  system  resulted  in 
an  infection  of  the  cerebrospinal  fluid,  with  the  accumulation  in 
this  fluid  of  purulent  exudate.  It  was  demonstrable  at  autopsy, 
and  reported  upon  by  many  observers,  that  the  larger  proportion 
of  cases  presented  pus  accunuilations  along  the  base  of  the  brain 
and  more  specifically  involved  the  posterior  cranial  fossa.  Clinical 
evidence  of  compression  was  a  concurrence  habitually  observed 
at  some  time  in  the  course  of  the  disease.  The  excellent  results 
Soffian  obtained  by  removing  the  infected  cerebrospinal  fluid,  and 
by  decreasing  intracranial  tension  before  injecting  anti-miemen- 
ingococcus  serum,  and,  finally,  the  sporadic  cures  of  other  types  of 
meningitides  which  obtained  through  the  withdrawal  b.y  lumbar 
and  ventricular  imnetures  and  different  ways  of  decompression, — 
all  these  were  factors  which  gave  support  to  the  opinion  that  the 
crux  of  the  situation  presented  in  purulent  meuingitides  lay  in 
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the  successful  evacuation  of  pus  accumulations  and  the  eventual 
restoration  of  an  unhindered  blood  supply  to  the  vital  medullary 
centres. 

The  operation,  premised  upon  this  line  of  reasoning,  Avas  un- 
dertaken by  us  and  by  a  number  of  other  surgeons,  and  reports 
of  the  cases  operated  on  are  a  matter  of  record. 

The  additional  pre-requisite  to  success  was  thought  to  be  a  very 
early  institution  of  this  surgical  relief  before  the  disease  had  ex- 
hausted the  patient  and  general  sepsis  had  supervened.  To  this 
end  much  work  and  study  was  expended  in  disentangling  the 
complex  picture  of  meningitis  so  as  to  give  data  upon  which  an 
early  diagnosis  might  be  based.  Even  with  all  these  conditions 
squarely  met  in  our  own  hands,  the  establishment  of  drainage 
and  its  accompanying  phenomena  failed  to  secure  the  desired  end. 

Critical  study  of  the  cases  operated  on  presents  the  basis  for 
the  opinion  that  meningitis  is  not  simply  a  surgical  problem,  to 
be  solved  by  finding  a  safe  method  bj^  which  to  eliminate  the  pus 
accumulation  in  the  cerebrospinal  fluid  and  to  establish  intra- 
cranial decompression;  the  analogy  between  the  situation  pre- 
sented in  purulent  involvement  of  the  meninges  and  infections 
of  the  peritoneum,  or  the  plura,  does  not  hold. 

In  the  central  nervous  system  we  have  to  deal  with  elements 
and  factors,  partly  anatomic  and  partly  physiologic,  whose  im- 
portance we  have  only  come  to  comprehend  since  employing  the 
operation  on  the  human  body.  In  the  peritoneum  or  the  pleura 
these  elements  are  absent.  In  the  central  nervous  system  we 
have  the  arterial  and  nervous  systems,  and  in  addition  we  have 
the  cerebrospinal  fluid  secreted  in  the  ventricles  and  activel.y  cir- 
culating and  eventually  emptying  into  the  venous  system.  Added 
to  its  other  activities,  this  fluid,  passing  over  the  brain  surfaces 
and  interspaces,  performs  the  function  of  carrying  away  from  the 
brain  cells  the  products  of  brain  metabolism.  To  maintain  its 
mechanism  intact  a  closed  circuit  seems  necessary.  An  opening 
into  this  closed  system  at  any  point,  and  permanently  keeping  the 
gateway  open,  stops  the  usual  flow  of  this  fluid  stream  over  its 
customary  courses  by  changing  the  stream's  direction.  Thus  do 
I  account  for  some  of  Dr.  Day's  observations  at  autopsy. 

While  it  is  perfectly  true  that  drainage  of  this  fluid  has  been 
accomplished  by  lumbar  puncture,  by  operations  on  the  vertebra^ 
by  ventricular  punctures, — the  drainage  of  the  cisterna  magna 
by  the  method  we  advocated  opened  the  flood-gate  much  more 
widely,  and  probably  maintained  it  open  for  too  long  a  time.    The 
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even,  generalized  support  which  this  waterbed  affords  to  brain 
surface,  artery  and  vein  walls,  and  to  the  loosely  connecting- 
strands  of  the  pia  mater,  is  removed  rather  abruptly.  Significant 
in  this  connection  is  the  heroic  effort  which  the  human  economy 
makes  at  replacement  when  the  cerebrospinal  fluid  current  is  in- 
terrupted at  any  point  in  the  cycle  of  its  circulation.  For  ex- 
amples: In  cases  of  cerebrospinal  flow  through  the  cribiform 
plate  into  the  nose,  the  fluid  has  been  collected  and  gallons  of  it 
have  been  found  to  be  secreted  in  this  effort  of  Nature  to  main- 
tain a  given  degree  of  fluid  pressure  in  the  skull.  In  decompres- 
sion operations  we  have  observed  dressings  and  pillows  saturated 
for  days, — Nature  making  the  effort  to  keep  a  certain  amount  of 
fluid  pressure  at  par  within  the  skull.  The  advocates  of  repeated 
lumbar  puncture  as  a  therapeutic  measure  counted  on  this  very 
act  of  replacement  by  a  fluid  of  assumed  higher  bacteriacidal 
properties  to  help  combat  the  infection.  Finally  it  is  of  import- 
ance to  note  that  in  two  of  the  cases  which  recovered  after 
drainage  of  the  cisterna  magna, — one  operated  upon  by  Day,  a 
circumscribed  meningitis  and  cerebellar  abscess,  and  the  other  of 
pneumococcus  meningitis,  operated  on  by  Beck, — that  but  a  scanty 
amount  of  cerebrospinal  fluid  escaped  after  the  flrst  twentj'-four 
hours. 

Comprehending  the  import  of  these  facts,  and  studying  the 
clinical  material  upon  which  the  operations  were  performed, 
makes  it  an  inevitable  conclusion  that  the  criterion  of  our  suc- 
cessful surgery  does  not  rest  upon  the  establishment  of  drainage, 
per  se,  of  the  central  nervous  system.  Whether  or  not  some 
further  modification  of  techinque  will  meet  the  situation,  as  we 
now  see  it  after  two  years  further  study,  remains,  for  the  present, 
unanswered. 

Finally :  Another  factor  inherent  to  the  issues  involved  in 
purulent  meningitis  needs  study.  Operation  does  not  control  this 
situation  at  all!  Our  previous  knowledge  of  this  state  was 
meagre  indeed !  Its  importance  has  only  become  emphasized 
through  the  study  we  were  enabled  to  make  of  the  course  and 
character  of  the  disease  when  the  compression  factors  were  re- 
moved by  operation.  (I  refer  to  the  inflammatory  reaction  in  the 
brain  substances  themselves, — which  is  termed  "cerebritis. ") 
The  change  in  the  brain  tissue  is  a  factor  of  great  moment  in  the 
aspect  of  the  situation  we  are  discussing ! 

E^dng  W.  Day,  in  the  analysis  of  the  cases  presented  before  us 
last   year,   made   the   important   observation   that   ''the    clinical 
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course  of  suppurative  meningitis,  when  subjected  to  cisternal 
drainage,  was  divisible  into  three  distinct  periods :  1,  the 
period  of  invasion;  2,  the  period  of  improvement,  and  3,  the 
period  of  sepsis."  Our  study  substantiates  this  observation, — but, 
with  the  explanation  which  Day  offers  regularly  these  events, 
issue  is  taken,  —  in  part,  at  least,  Day  calls  attention  to  the 
diversion  of  the  fluid  from  its  normal  channels,  and  contends 
that,  because  the  fluid  is  diverted  and  no  longer  passes  over  the 
infected  brain  surfaces,  leaving  the  skull  after  operation  by  the 
route  of  the  cisterna  magna,  the  toxins  are  no  longer  washed  into 
the  circulation  and  the  fall  of  temperature  with  the  consequent 
period  of  improvement  supervene.  Furthermore :  since  ajl  of  the 
infection  entangled  in  the  meshes  of  the  arachnoidal  spaces  does 
not  drain  back  to  the  cisternal  opening,  therefore  these  remain- 
ing foci,  unovercome  by  nature,  spread  the  infection  and  usher  in 
the  final  period  of  sepsis. 

In  the  first  place,  w^e  are  by  no  means  certain  that  the  third 
period  habitually  observed  in  such  cases  is  one  of  sepsis.  In  the 
second  place:  to  accept  Day's  reasoning,  it  would  have  to  be  con- 
ceded that  the  infection  spreads  within  the  skull,  en  masse,  along 
the  arachnoidal  spaces, — a  supposition  by  no  means  accepted  as 
fact. 

Let  us  examine  both  these  questions  for  a  moment, — referring 
briefly  to  some  factors  bearing  on  the  argument :  were  it  true  that 
the  infection  spread  en  masse,  washed  onward  by  the  flow  of  the 
cerebrospinal  fluid  from  whichever  place  witnessed  its  original 
entrance  into  the  skull  cavity,  then  how  account  for  the  usual 
finding  of  the  greatest  purulent  exudate,  collected  at  the  base  of 
the  brain  and  in  the  posterior  cranial  fossa!  and  this  in  spite  of 
the  fact  that  the  direction  of  the  flow  of  the  cerebrospinal  fluid  is 
away  from  the  base  and  upwards  toward  the  Pacchonian  bodies 
and  the  superior  longitudinal  sinus? 

Additional  contradictory  evidence  is  furnished  by  many  autopsy 
reports  from  both  otogenic  and  traumatic  meningitides,  where 
were  an  infection  of  the  meninges  by  contiguity  assumed, — where 
one  would  expect  the  greatest  pus  collections  to  be  found  adjacent 
to  the  site  of  the  fracture  of  the  skull  in  the  one  instance,  or  in 
the  neighborhood  of  the  ear  structures  in  the  other  instance. 

I  believe  that  the  larger  number  of  our  intrameningeal  invasions 
are  brought  about  by  the  hematogenous  route,  and  I  think  that  in 
otogenic  meningitis  the  mechanics  of  infection  are  analogous     to 


OPERATIVE    TREATMENT   OF   MENINGITIS.  99 

those  which  are  found  in  the  tuberculous  and  the  meningococcus 
types  of  meningitides. 

(See  Elser  and  Hunton,  Journal  of  i\Ied.  Research,  Vol.  XX, 
No.  4,  June,  1909). 

If  we  accept  the  hypothesis,  then  the  improvement  is  not  de- 
pendent on  the  lack  of  toxins  generated  and  washed  away  from 
the  blood-stream,  but  is  due  to  the  remission  of  symptoms  wholly 
due  to  decompression  effects  on  the  vital  centres, — and  the  unem- 
barassed  blood  supply  to  the  brain  tissue  as  a  whole. 

I  showed  in  my  paper,  two  years  ago,  that  an  edema  of  the  brain 
tissue  presented  itself  as  an  accompanying  phenomena  of  the  com- 
pressed blood  supply;  an  analogy  is  found  in  the  kidney,  where 
edema  of  its  tissues  are  immediately  and  strikingly  relieved  by  the 
simple  expedient  of  splitting  the  capsule  of  the  kidney  and  re- 
lieving the  compressed  blood  vessels.  (Martin  H.  Fischer, — Ne- 
phritis.) 

The  infected  brain  tissue  areas  are  still  in  a  condition  of  in- 
flammatory reaction  and  the  disease  continues  to  a  fatal  termina- 
tion, without,  however,  presenting  the  usual  clinical  picture. 
This  reasoning  is  further  substantiated  by  clinical  studies  of 
cases  which  ran  a  very  typical  course.  They  have  been  observed 
and  reported  on  by  a  number  of  clinicians.  In  these  cases  the 
patient  suffers  an  endocranial  infection,  but  the  disease  runs  its 
entire  course  without  any  physical  signs  of  cerebral  compression. 

The  suspicion  of  meningeal  involvement  is  presented,  some- 
times, only  by  a  feeling  of  "non-well-being,"  accompanied  by 
headache.  Occasionally  there  is  a  mild  temperature  curve.  T. 
Passraore  Berens  and  Ewing  W.  Day  reported  on  such  cases  be- 
fore the  American  Otological  Society  in  1913,  and  Dr.  Dwyer 
also  commented  on  having  observed  such  cases.  And  since  my 
interest  in  meningeal  infections  I  have  carefully  followed  a  num- 
ber of  such  eases  throughout  their  clinical  course.  In  the  majority 
of  these  I  saw,  the  streptococcus  mucosin  capsulatus  was  the  in- 
vading organism.  One  could  hardly  realize  that  these  patients, 
in  some  instances  able  to  be  up  and  about,  were  suffering  from 
a  disease  which  would  terminate  fatally, — as  they  all  did.  A 
few  hours  before  death  supervened  prostration,  coma,  convul- 
sions, and  exacerbations  of  temperature,  presented.  The  chem- 
ical and  cytodiagnosis  of  the  cerebrospinal  fluid,  and  subsequent- 
ly the  bacterial  findings  in  it,  gave  the  data  for  the  hopeless 
prognosis,  and  premised  the  diagnosis. 
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My  purpose  in  reverting-  to  this  type  of  meningitis  here  is  to 
make  the  point  that  these  cases  present  the  exactly  analogous 
condition  to  that  of  the  patient  suffering  from  the  usual  type  of 
meningitis,  on  whom  the  cisternal  operation  has  been  performed ; 
they  are  in  the  same  status  as  these  patients  during  the  so-called 
period  of  improvement,  and  their  final  clinical  exhibition  of 
symptoms  simulate  the  so-called  terminal,  or  third  stage,  of  the 
operative  cases.  From  this  we  deduce  that  the  period  of  im- 
provement really  marks  no  advance  toward  the  road  of  a  cure 
of  the  meningitis,  but  is  only  an  evidence  of  the  control  of  the 
pressure  factors  in  the  case.  That  the  final  stage  is  not  one  of 
sepsis  the  study  of  the  patients  suggests.  These  patients,  even 
when  they  ran  high  temperature  curves,  did  not  present  them- 
selves to  us  as  individuals  suffering  from  sepsis.  The  blood  exam- 
inations which  we  conducted  in  this  stage  were  uniformly  found 
negative  for  cultures  on  various  media. 

The  manner  of  death  differs  from  that  of  a  death  by  sepsis; 
the  patients  all  suddenly  die,  without  paralytic  phenomena ;  it 
seems  as  if  an  unknown  element  suddenly  overwhelmed  them ; 
death  comes  on  very  suddenly,  not  at  all  with  the  prolonged 
period  of  grave  prostration,  etc.,  which  we  see  in  other  septic 
conditions.  For  example :  In  the  case  operated  on  by  me.  from 
the  service  of  Dr.  Phillips  at  the  Manhattan  Eye,  Ear  and 
Throat  Hospital,  the  patient  was  sitting  up  in  bed,  drinking 
water,  which  he  had  called  for;  there  had  been  no  involuntary 
urination  or  evacuation  of  the  bowels,  etc. ;  the  man  seemed  in 
full  control  of  his  functions. 

The  only  death  which  I  have  seen  which  simulated  these  was 
a  case  where,  in  the  removal  of  a  goitre,  the  manipulation  of  the 
tumor  had  evidently  set  free  so  much  thyroid  secretions  that, 
on  the  day  following  the  operation,  the  patient  suddenly  was 
overwhelmed  and  where  one  minute  before  there  was  evidence 
of  all  life's  activities,  two  minutes  later  there  was  no  life  appre- 
ciable. 

I  contend  that  the  manner  of  death  is  significant  of  the  in- 
flammation of  the  brain  tissue,  which  is  progressively  advancing 
in  nature,  and  that  when  the  cells  composing  the  brain  itself  are 
affected  to  a  given  degree,  unknown  in  its  definitiveness  by 
means  at  present  at  our  command, — then  life  ceases  because  its 
governing,  controlling  and  co-relating  centres  are  inherently  pre- 
vented from  continuing  their  functional  activity. 
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Much  work  on  this  line, — which  to  be  productive,  must  include 
an  exhaustive  study  of  the  metabolic  tissue  changes  in  the  brain, 
— remains  to  .be  done. 

These  conceptions  regarding  meningitis  have  been  won  because 
we  employed  the  operation  of  cisternal  drainage,  and  carefully 
studied  the  conditions  which  resulted  from  the  operation.  In- 
so-far  as  this  newly  acquired  knowledge  may  serve  as  a  stepping 
stone  toward  the  eventual  solution  of  these  additional  problems, 
the  operation  of  cisternal  drainage  may  yet  mark  an  epoch  in 
our  efforts  to  combat  the  ravages  of  this  disease. 

A  few  comments  from  the  practical  side  of  the  question  are 
now  in  order: 

In  our  first  communication  we  presented  the  conception  that 
meningitides  resolved  themselves  into  two  distinct  types  of  cases ; 
— the  one  in  which  brain  pressure  sj^mptoms  predominate  and 
overshadow  the  entire  clinical  picture ;  the  other  a  type  in  which 
the  so-called  pressure  symptoms  play  but  a  small  role,  but  w^here 
the  clinical  picture  is  now  produced  by  bacterial  intoxication  and 
poisons  from  the  accumulation  of  the  disarranged  brain-tissue- 
cell  metabolism. 

The  meningitis  w^hose  clinical  picture  is  overshadowed  by 
pressure  symptoms, — the  so-called  "Meningitis  Serosa  Maligna," 
— of  Dietl.  Boenninghaus  and  Phillips,  is  the  type  of  less  fre- 
quent occurrence.  In  the  reports  presented  by  Day,  Dench,  Em- 
erson, and  Beck,  and  in  the  ensuing  discussion  on  these  reports, 
I  fail  to  find  one  case  of  this  type.  Personally  I  had  under  ob- 
servation, and  operated  on.  one  such  case, — but,  here  too,  the 
relief  of  the  pressure  symptoms  did  not  prevent  the  fatal  termina- 
tion of  the  case.  Life,  however,  was  appreciably  prolonged  over 
the  time  in  which  we  had  been  wont  to  see  it  last.  It  is  only  fair 
to  add  that  the  outcome  of  one  case  submitted  to  the  operation 
gives  us  no  determining  data  as  to  the  value  of  the  operation  in 
this  class  of  case. 

Regarding  much  of  the  reports  in  our  literature,  details  essen- 
tial to  make  a  critical  study  are  lacking  along  the  lines  which  T 
have  mapped  out  for  myself  and  therefore,  with  due  respect  to 
the  observers'  reports,  I  submit  that  their  evidence  is  too  often 
unconvincing  as  to  the  nature  of  the  lesion  which  they  "were  sub- 
mitting to  the  test  of  operative  intervention ;  results  obtained 
from  operation  in  such  cases  are  valueless  from  every  standpoint. 

The  w^riter  forbears  to  subject  to  a  more  critical  review  those 
cases  which  appear  to  him  to  be  incorrectly  diagnosed,  because 
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they  appear  in  our  literature  as  brief  outlines  of  case-histories 
rather  than  fully  described  case-reports,  and  the  data  upon  which 
the  given  diagnoses  were  based  are  not  available  in  the  reports. 

All  the  remaining  ease  reports  seem  to  be  such  as  did  not  de- 
velop pressure  symptoms  as  a  dominating  element  in  the  disease, 
but  presented  evidence  of  advancing  bacterial  and  toxic  effects, 
and  symptoms  which  we  have  come  to  regard  as  general  sepsis. 
It  was  never  contended  that  drainage  of  the  cisterna  magna  per 
se  would  effect  a  cure  in  this  type  of  case. 

The  writer's  experience  is  limited  to  having  operated  in  six 
cases,  and  to  having  studied  five  others  in  most  of  which  he  as- 
sisted at  operation.  Dr.  Haynes'  experience  is  limited  to  seven 
cases  in  which  he  operated, — these  cases,  excepting  one  already 
referred  to,  belonging  to  the  second  type  of  meningitis. 

What  has  been  accomplished  by  the  operation  of  drainage  of 
the  cisterna  magna  besides  permitting  a  keener  insight  into  the 
nature  and  character  of  the  course  and  type  of  the  disease? 

The  operation  has  saved  lives. 

In  the  cases  reported,  both  by  Day  and  by  Francis  P.  Emerson, 
rupture  of  cerebellar  abscesses — not  previously  known  to  exist 
in  the  cases, — and  evacuation  of  the  abscess'  contents  by  way  of 
the  cisternal  route,  made  possible  the  recovery  of  these  patients. 
Had  the  cisterna  magna  not  been  opened  in  these  cases  general 
meningeal  infection  would,  in  all  probability,  have  resulted  from 
the  eventual  breaking  of  the  abscess  into  the  cerebrospinal  fluid, 
which  would  have  carried  the  pus  elements  throughout  the  cen- 
tral nervous  system. 

Finally:  The  case  reported  by  Beck  in  the  Illinois  Medical 
Journal  of  November.  1913,  and  referred  to  in  our  Transactions 
of  last  year; —  He  gives  the  story  of  a  brilliant  success  in  sav- 
ing life  in  a  case  where  blood  pressure  readings,  and  other  find- 
ings, closely  corroborate  the  reasoning  adduced  in  support  of 
this  surgical  procedure.  The  patient,  a  young  woman,  recovered 
from  a  general  meningeal  infection  by  the  pneumococcus,  The 
importance  of  this  case  is  apparent  when  its  history  is  read  in 
juxtaposition  to  the  statement  of  Professor  Preysing  in  his  re- 
sume on  meningitis,  presented  to  the  Otological  Society  of  (xer- 
many  in  1912,  wherein  he  says  that  "in  his  study  of  the  literature 
he  finds  pneumococcus  meningitis  to  be  universally  a  fatal  dis- 
ease." 

The  cases  reported  as  operated  on,  and  heretofore  published 
by  other  surgeons,  tlie  cases  operated  on  by  Dr.  Haynes  and  by 
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myself,  all  died  in  spite  of  operation  after  a  variable  period  ex- 
tending from  a  few  hours  to  a  few  weeks.  In  my  own  cases  every 
effort  was  made  to  arrive  at  a  very  early  diagnosis,  but  even  this 
very  early  intervention  of  surgical  effort  did  not  bring  the 
hoped-for  relief. 

We  believe  that  the  operation  should  not  be  discarded  entirely. 
It  may  prove  a  useful  measure  in  selected  cases,  and  if  ever  the 
other  factors  entering  into  the  problems  presented  in  meningitides 
come  to  solution  this  means  of  operating  will  probably  find  re- 
newed use  because  of  the  easy  access  it  permits  to  the  parts  af- 
fected. 

With  the  statement  that  "He  who  says  it  cannot  be  done  is  apt 
to  find  himself  interrupted  by  some  doing  it,"  I  desire  to  register 
my  optimistic  belief  that  we  are  on  the  right  road,  that  the  sur- 
gical treatment  of  meningitis  has  advanced  our  comprehension 
of  the  disease  we  are  trying  to  overcome,  and  that,  eventually, 
means  will  be  found  to  lessen  the  mortality  percentage  in  this 
grave  condition. 

DISCUSSION. 

Dr.  Ewing  W.  Day,  Pittsburg,  Pa.,  thought  the  only  thing  that  had 
been  accomplished  so  far  by  the  work  under  discussion  was  to  over- 
throw some  of  the  existing  theories.  Cushing's  theory  to  the  effect 
that  death  is  caused  by  pressure  and  that  if  the  pressure  is  eliminated 
the  disease  can  be  overcome,  had  been  entirely  overthrown.  The 
cerebral  circulation  was  not  sufficiently  well  known  for  one  to  under- 
stand the  matter.  The  work  of  Leonard  Hill,  of  London,  on  the  circula- 
tion was  important  in  this  connection.  The  easiest  and  most  direct 
tract  was  through  and  down  the  posterior  part  of  the  brain.  The  place 
where  the  maximum  amount  of  pus  was  found  in  all  his  postmortems 
was  back  of  the  optic  chiasm  in  the  region  of  the  cistern  of  the  chiasm. 
He  had  thought  there  were  probably  some  places  where  the  circulation 
is  very  sluggish,  and  that  around  the  cisterna,  back  of  the  chiasm, 
where  it  supports  the  medulla,  the  circulation  probably  moves  con- 
siderably more  slowly  than  it  does  in  other  portions  of  the  brain.  It 
was  in  such  places  that  pus  was  found  in  quantities  sufficient  to  amount 
to  an  abscess.  It  seemed  to  be  demonstrated  that  the  space  in  front 
of  the  medulla  could  not  be  drained.  That  seemed  not  to  be  affected 
by  drainage.  He  believed  Dr.  Kopetzky  right  when  he  said  there  is 
sepsis  going  on  in  all  cases  of  meningitis.  Almost  all  the  cases,  follow- 
ing drainage,  ran  a  markedly  septic  course,  with  daily  variations  in  the 
temperature,  ranging  from  normal  to  104  degrees.  In  one  case  sinus 
thrombosis  was  suspected  and  the  sinus  was  opened  with  negative  re- 
sults. In  some  cases  the  disease  ran  a  typical  septic  course,  the 
patient  going  off  into  coma,  as  in  advanced  typhoid,  with  muscular  re- 
laxation, loss  of  control  of  sphincters,  dilatation  of  the  pupils,  and 
gradually  going  off  into  death.  This  was  not  the  course  in  all  in- 
stances, but  in  the  majority. 

Referring  to  the  case  cited  in  Dr.  Bryant's  paper,  in  which  strepto- 
coccus serum  was  used,  the  speaker  said  all  the  symptoms  of  meningitis 
were  present,  yet  the  patient  recovered.  He  did  not  believe  the  treat- 
ment had   any   effect  in  producing  a   cure — he  thought   nature   did    it. 
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He  did  not  believe  there  is  any  known  agent  or  method  which  will  cure 
an  active  meningitis. 

Dr.  Francis  P.  Emerson,  Boston,  Mass.,  emphasized  the  fact  that  two 
principles  are  to  be  observed  in  the  surgical  relief  of  any  septic  affec- 
tion, first,  the  establishment  of  adequate  drainage;  second,  the  removal, 
as  far  as  possible,  of  the  diseased  focal  areas.  The  second  problem  in 
the  surgical  treatment  of  meningitis  was  impossible.  With  regard  to 
the  first,  it  was  important  to  establish  drainage  early  in  the  course  of 
the  disease,  before  the  toxemia  and  sepsis  have  lowered  the  vitality  of 
the  patient.  Theoretically  it  might  be  better  to  relieve  the  pressure  by 
reversing  the  lymph  current.  He  thought  a  study  of  the  autopsy  find- 
ings would  cause  one  to  hesitate  about  operating  upon  any  case, 
especially  those  similar  to  the  admirable  group  which  Dr.  Day  pre- 
sented last  year  before  this  Society.  Some  cases  have  recovered  with- 
out surgical  intervention  and  others  have  been  cured  by  operative  treat- 
ment. In  the  former  class  of  cases  the  cerebrospinal  fluid  was  sterile. 
The  question  of  diagnosis  with  reference  to  deciding  whether  or  not 
to  operate  was  important.  The  symptoms  which  led  to  the  clinical 
diagnosis  of  meningitis  did  not  tell  one  whether  one  has  to  deal  with  a 
circumscribed  or  a  diffuse  meningitis.  Even  should  an  active  organism 
be  found  in  the  cereljrospinal  fluid  it  was  necessary  to  cultivate  it 
before  a  decision  could  be  reached  as  to  its  virulency.  Dr.  Kopetzky's 
work,  therefore,  was  important  in  stimulating  renewed  interest  in  the 
subject,  that  there  may  be  more  exact  data  for  operative  interference. 
His  personal  feeling,  however,  was  that,  so  far  as  relief  from  surgery 
was  concerned,  sufficient  advance  had  not  been  made  in  securing  such 
data  and  the  results  from  surgery  had  not  been  sufficiently  satisfactory 
to  warrant  the  advocacy  of  any  particular  line  of  operative  intervention. 

Dr.  J.  S.  Kirkentlall,  Ithaca,  N.  Y.,  had  been  interested  recently  in 
the  report  of  a  case  from  a  young  physician  in  Ithaca  who  is  well 
versed  in  pediatrics.  Dr.  W.  L.  Van  Pelt  told  him  that  a  young  child 
had  tuberculous  meningitis  soon  after  birth,  its  weight  being  only  nine 
pounds.  He  gave  this  infant  twenty-five  grains  of  urotropin  daily  and 
the  child  recovered. 

Dr.  AVendell  C.  Phillips,  New  York  City,  was  interested  in  the  case 
mentioned  by  Dr.  Kirkendall,  and  asked  if  the  cerebrospinal  fluid  was 
examined. 

In  Dr.  Bryant's  paper,  descriptive  of  a  case  of  purulent  meningitis, 
the  essayist  had  mentioned  that  the  patient  had  a  pulse  rate  of  forty. 
A  pulse  rate  of  forty  had  never  been  observed  by  Dr.  Phillips  in  an  un- 
complicated case  of  purulent  meningitis. 

Dr.  Joseph  C.  Beck,  Chicago,  had  always  understood  that  the  pneu- 
mococcus  was  the  least  virulent  of  the  organisms  found  in  meningitis, 
and  had  thought  his  case  of  meningitis  wliich  recovered  was  that  in 
which  this  organism  was  present.  He  had  been  working  along  this  line 
for  a  number  of  years.  He  had  had  two  cases  within  the  last  year  in 
which  he  operated  by  the  Haynes  method.  Both  patients  died,  but  he 
had  learned  a  good  deal  from  them.  In  one  case  of  cerebrospinal 
meningitis  he  gave  urotropin.  in  doses  of  180  grains  a  day,  then  with- 
drew 10  c.  c.  of  blood  and  allowed  it  to  settle  to  form  a  serum,  which 
he  drew  off,  centrifuged  and  injected  4  c.  c.  intraspinally,  as  suggested 
by  Swift  and  Ellis,  with  salvarsan  in  syphilis.  The  result  was  that  he 
had  a  very  irritable  patient,  with  a  very  clear  mind,  for  three  days, 
but  the  man  went  on  to  death  just  the  same.  In  another  case  he  used 
collargol  intravenously.  There  was  a  distinct  change  in  the  fundus  of 
the  eye  in  the  form  of  a  pigmentation. 

Dr.  Day,  continuing  the  discussion,  said  he  was  asked  by  one  of  the 
surgeons  why  he  did  not  drain  the  space  in  front  of  the  medulla.  He 
did  that  in  one  case,  placing  the  drain   underneath  the  dura,   passing 
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it  up  to  the  cisterna,  back  of  the  chiasm,  in  front  of  the  medulla.  The 
patient  went  on  to  death  just  the  same.  He  had  to  go  inside  the  dura, 
and  the  cerebellum  was  crowded  up,  cutting  off  the  drainage.  The 
only  other  possibility  was  to  put  in  a  lead  tube. 

Dr.  Thomas  J.  Hariis,  New  York  City,  said  Dr.  Bryant  had  closed 
his  paper  by  expressing  hope  for  the  class  of  cases  under  discussion, 
and  yet  had  cited  only  one  case  in  which  there  was  recovery.  From 
a  careful  study  of  the  literature  it  was  the  speaker's  opinion  that  many 
such  cases  have  been  reported.  One  should  be  encouraged  by  well- 
authenticated  cases  which  recover.  One  or  two  cases  had  been  re- 
ported in  New  York  which,  he  felt  perfectly  sure,  were  cured.  The 
Germans  made  their  diagnosis  upon  the  findings  in  the  cerebrospinal 
fluid,  pronouncing  the  case  one  of  meningitis  when  the  meningococcus 
was  found  in  the  fluid.  One  German  clinic  had  reported  forty  cases 
of  cured  recurrent  meningitis.  This  should  be  encouraging  to  all  who 
are  working  along  these  lines. 

Dr.  Samuel  Iglauer,  Cincinnati,  Ohio,  called  attention  to  the  im- 
portance of  some  experimental  work  on  the  circulation  of  the  cerebro- 
spinal fluid  which  Dr.  Kramer  of  Cincinnati  had  been  doing.  This 
might  readily  explain  the  failure  of  the  Haynes  operation  to  provide 
adequate  drainage  in  otitic  meningitis.  According  to  Kramer,  circu- 
lation of  the  cerebrospinal  fluid  below  the  tentorium  is  separate  and 
distinct  from  that  above  the  tentorium.  If  this  be  true,  then  drainage 
through  the  cisterna  magna  will  fail  to  relieve  the  areas  commonly 
involved  in  otitic  meningitis.  Kramer  has  also  shown  that  methylene 
blue  injected  in  the  lumbar  region  of  animals  will  enter  a  small  pore  in 
the  lower  portion  of  the  spinal  cord  and  ascend  (ciliated  epithelium) 
through  the  central  canal  to  the  fourth  ventricle.  Through  a  similar 
action  he  explained  the  fatal  effects  occasionally  noted  when  serum 
(with  toxic  tricresol  preservation)  was  injected  in  the  lumbar  region  of 
children  for  the  relief  of  epidemic  meningitis. 

Dr.  Seymour  Oppenheimer,  New  York  City,  spoke  of  a  case  which  Dr. 
Haynes  quoted  in  his  original  paper.  All  the  evidences  of  acute  men- 
ingitis were  present,  and  there  were  signs  of  some  intracranial  involve- 
ment. The  child  was  operated  upon  promptly,  the  findings  being  sinus 
thrombosis,  mastoiditis,  extra-dural  abscess,  and  a  large  area  of  en- 
cephalitis. The  patient  recovered.  Four  weeks  later  meningitis  de- 
veloped. Lumbar  puncture  was  made  and  streptococcus  mucosus 
found.  Six  months  later  the  child  again  went  into  coma,  and  again 
the  streptococcus  mucosus  was  found.  It  had  previously  a  very 
short  and  acute  attack  of  nasal  infection.  The  postnasal  infection 
could  easily  go  through  the  roof  of  the  aural  cavity,  the  bony  wall 
having  been  removed  at  the  original  operation.  Fortunately  he  ob- 
tained a  postmortem.  He  found  evidences  of  an  acute  meningitis  over 
the  region  of  the  middle  cranial  fossa.  That  suggested  the  point  that, 
in  view  of  the  fact  that  it  is  impossible  to  differentiate  clinically  be- 
tween circumscribed  and  diffuse  meningitis,  it  is  probable  that  many 
cases  reported  as  cured  are  cases  of  very  circumscribed  suppurative 
meningitis. 

Dr.  Kopetzky,  in  closing  the  discussion,  could  not  understand  how 
one  could  have  an  "aseptic  meningitis"  and  yet  find  bacterial  flora  in 
the  cerebrospinal  fluid.  Greater  care  should  be  exercised  in  the  use 
of  terms.  He  found  it  difficult  to  follow  some  of  the  Fellows  in  the 
discussion  when  they  used  the  term  serous  meningitis  and  yet  spoke 
of  finding  pus  cells  in  the  fiuid.  The  serous  fluid  was  clear,  with  no 
pus  cells.  Hill's  work  with  reference  to  the  circulation  still  stood. 
The  double  circulation  had  not  been  accepted  as  yet.  It  was  only  a 
theory,  but  was  along  the  line  of  progress. 


THE  OBSERVATION  OF  NYSTAGMUS  THROUGH  THE 
CLOSED  EYE-LIDS. 

By    EDMUND    PIUNCE    FOWLER,    M.    D.,    New    York    City. 

The  anterior  portion  of  the  eye-ball  is  the  segment  of  a  smaller 
sphere  than  the  posterior  portion,  and  consequently  the  cornea 
projects  from  the  sclerotic  somewhat  in  the  same  manner  that  a 
watch  glass  does  from  its  watch-case.  In  different  people 
and  at  different  ages,  the  degrees  of  curvature  varies,  but  at  all 
times  it  is  sufficient  to  enable  one  to  follow  movements  of  the  eye- 
ball in  every  direction,  though  the  eye-lids  be  closed. 

By  placing  the  index  and  middle  fingers  upon  the  closed  eye-lid, 
one  on  each  side  of  the  cornea,  nystagnnc  movements  of  the  eye-ball 
may  be  detected  by  touch. 

By  placing  the  diai)hragm  of  a  phonendoscope  (or  some  similar 
instrument)  upon  the  closed  eye-lid,  to  one  side  of  the  cornea, 
nystagmus  may  be  detected  by  hearing. 

By  the  unaided  eye,  nystagmus  may  be  detected,  unless  the  eye- 
lids be  unduly  thickened. 

No  doubt  these  facts  are  of  common  observation,  but  so  far  as  I 
am  aware  no  use  is  made  of  them  in  otology. 

By  observing  nystagmus  through  the  closed  eye-lids,  several 
advantages  are  gained. 

1.  The  eye  muscles  are  at  rest,  and  no  accommodation  or  fixation 
occurs.  Thus  all  patients  may  be  tested  under  equal  conditions  in 
So  far  as  these  uncertain  and  disturbing  elements  are  concerned. 

2.  There  being  no  effort  at  fixation,  after  rotation,  nystagnnis 
endures  from  two  to  three  times  as  long  as  when  the  eyes  are  opened 
following  rotation.  Thus  a  longer  and  hence  a  more  accurate  guide 
is  furnished  for  the  rotation  tests,  and  nystagmus  may  be  aroused 
by  weaker  galvanic  and  caloric  stimuli. 

3.  During  vertigo  there  is  an  involuntary  tendency  to  close  the 
eyes  and  to  keep  them  closed,  as  this  lessens  in  some  measure  the 
dizziness.  Thus,  if  the  eyes  are  kept  closed  during  the  nytagmus 
tests,  we  psychologically  and  physiologically  contribute  to  the 
patient's  comfort  by  diminishing  his  vertigo. 

4.  By  the  use  of  suitable  indicators,  properly  attached  to  the 
eye-lids,  the  eye  movements  may  be  magnified  a  hundred  fold,  thus 
making  for  ease  and  accuracy  of  observation. 


NYSTAGMUS. 


87 


5.  Upon  properly  placed  revolving  drums,  or  moving  sheets^ 
such  indicators  may  be  made  to  graphically  record  nystagmic  move- 
ments of  both  eyes,  during  and  after  rotation  of  the  body.  Thus  a 
means  is  provided  wherewith  to  estimate  not  only  the  duration  of 
nystagmus  during  and  after  rotation,  and  the  caloric  and  galvanic 
tests,  but  to  study  the  magnitude,  frequency,  gradations,  and  varia- 
tions of  nystagmus  in  both  eyes  under  different  conditions.  Such 
a  study  cannot  fail  to  contribute  something  to  our  understanding 
of  vertigo  and  allied  phenomena.  A  study  of  the  modifications  of 
nystagmus  in  disease  is,  by  the  means  I  have  outlined,  made  possible, 
and  a  nystagniogram  may  be  preserved  for  future  reference. 


Fis'.    1.      Tiacing-   of   Xy.'^tagmiis    during-   Rotation    with    Eye-Lids    Closed. 


Fig.  II.  Nystag'mcgTani.';  of  both 
eyes  taken  simultaneonply.  Note 
coincidence    of    the    wa\es. 


Fig.    III.   Tracings    of    a    wink.    Note 
opposed    directions    of    the    waves. 


That  the  inertia  and  momentum  may  ])e  practically  nil,  I  have 
been  using  for  this  purpose  paper  or  straw  indicators,  one  end  stuck 
to  each  eye-lid  usually  to  the  nasal  side  over  the  junction  of  the 
cornea  witli  the  sclera. 

(Zinc  oxide  plaster  or  auto  tire  cement  are  satisfactory  adhesives.) 
If  the  indicators  are  properly  placed  it  will  be  seen  that  they 
respond  readily  to  slight  motions  of  the  eye-ball  (rectilinear  and  ro- 
tatory), due  to  short  rectilinear  component,  always  associated  with 
the  rotation  of  the  eye-ball ;  this  is  more  marked  when  the  eyes  are 
closed ;  and  that  these  motions  are  opposed  to  one  another.  Thus 
the  movements  of  two  indicators  appears  twice  as  extensive  as  does 
the  movement  of  but  one. 
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I  call  attention  to  one  disturbing  element  in  this  method  of 
observation ;  the  winking  or  twitching  of  the  eyelids.  This  is 
clearly  recorded  upon  the  tracings.  After  a  little  practice  one  is 
able  easily  to  distinguish  these  from  nystagmus  oscilations.  More- 
over, they  are  not  rhythmic.  For  nystagmographic  tracings  I  use  a 
sphygmograph  mounted  upon  a  hockey  puck,  the  latter  held  be- 
tween the  teeth  of  the  patient,  and  the  blackened  paper  ribbon  fed 
from  the  rear  towards  the  front  (away  from  the  patient) .  I  submit 
several  nystagmograiiis  made  with  this  improvised  apparatus,  to 
show  its  practicability, 

DISCUSSION. 

Dr.  Arthur  B.  Duel,  New  York  City,  thought  Dr.  Fowler  had  pre- 
sented a  very  ingenious  method  of  making  permanent  records  of 
ocular  phenomena  in  vestibular  nystagmus.  He  did  not  think  such 
observations  necessary  to  diagnosis,  but  when  the  apparatus  was  per- 
fected, the  records,  for  those  who  understood  them,  Avould  be  useful 
in  reporting  cases.  The  tracings  of  nystagmus  would  leave  no  doubt 
of  its  presence.  When  one  must  depend  upon  the  house  staff  to  report 
cases  that  arrived  during  one's  absence,  these  tracings  could  be  made 
and  put  into  the  records  for  subsequent  study. 

Dr.  Fowler,  in  closing  the  discussion,  said  patients  did  not  notice 
as  much  vertigo  with  rotation  or  following  caloric  reactions  with  the 
eyelids  closed  as  they  did  with  them  open.  For  instance,  one  could 
produce  nystagmic  movements  of  the  eyes  with  caloric  stimulations 
and  stop  before  the  vertigo  came  on.  Irrigation  usually  makes  patients 
deathly  ill  and  it  surely  is  a  great  advantage  to  be  able  to  avoid  this 
annoying  feature  of  the  labyrinth  tests.  In  many  neurasthenics  the  ro- 
tation tests  show  nothing  on  account  of  the  incessant  blinking  and 
rolling  of  the  eyes  around  and  about.  If  the  lids  are  closed  some  ap- 
proximation to  the  duration  of  the  nystagmus  may  be  ascertained. 


AURAL    COMPLICATlOxNS    OF    THE    EXANTHEMATA. 

By    CHARLES    R.    C.    BORDEN,    AI.    I)..    Boston,    Mass. 

At  the  Ninth  IntL-riiatiunal  Otologieal  Congress  in  August, 
1912,  the  writer  presented  a  paper  based  upon  a  study  oi"  the 
aural  conditions  found  in  -IS-l  autopsies  after  death  from  diph- 
theria, scarlet  fever,  and  measles.  The  following  paper  is  prac- 
tically a  continuation  of  that  article  and  is  based  largely  upon  the 
figures  and  facts  given  at  that  time.  The  writer  Avishes  to  state 
further  that  Avhat  he  is  about  to  say  refers  entirely  to  aural  com- 
plications of  the  exanthemata  and  not  to  aural  diseases  in  general. 
Also,  that  the  symptoms  and  treatment  given,  refer  only  to  severe 
cases  often  seen  in  hospital  practice  and  not  to  the  mild  cases 
which  are  the  variety  usually  seen  in  private  practice. 

Writers  upon  this  subject  state  that  aural  complications  in  the 
exanthemata  occur  in  from  5  to  44  per  cent,  of  the  clinical  cases, 
depending  upon  the  particular  disease  present.  In  the  fatal  cases, 
we  find  this  percentage  greatly  increased.  In  the  autopsy  reports 
previously  mentioned,  it  was  82%  in  diphtheria,  94%  in  scarlet 
fever,  and  100%  in  measles.  Thus  we  find  aural  complications 
to  be  a  very  decidedly  important  factor  in  this  special  class  of 
diseases. 

We  would  naturally  expect  unrecognized  and  untreated  middle 
ear  inflammation  or  mastoiditis  to  go  on  to  meningitis,  brain 
abscess,  and  jugular  thrombosis.  In  this  respect  the  autopsy 
records  are  disappointing.  There  were  but  4  cases  of  septic 
meningitis  (not  necessarily  of  middle  ear  origin.)  but  one  case 
of  infection  of  the  jugular  vein,  and  not  a  single  brain  abcess. 
Judging  from  this  extremely  small  number  of  serious  complica- 
tions, acute  middle  ear  infection  and  mastoiditis  are  not  as  import- 
ant as  we  have  supposed  them  to  be. 

If  meningitis,  brain  abscess,  and  jugular  thrombosis  do  not  often 
occur  from  diseased  conditions  of  the  aural  cavities,  complications 
in  the  heart,  pleura,  joints,  and  kidneys  coexist  Avith  startling  fre- 
quency. Is  there  any  evidence  to  prove  that  inflammation  in  one 
organ  is  in  any  way  dependent  upon  infection  in  another?  The 
position  of  the  tonsil  is  well  established  in  this  respect  and  we 
know  it  is  frequently  the  source  of  infection  in  other  organs. 
Why,  then,  may  not  the  middle  ear  occupy  exactly  the  same  posi- 
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tiuu  and  be  the  primary  source  of  infection  in  many  of  the  com- 
plications in  the  various  organs  which  are  so  frequently  affected? 
To  establish  such  a  theory  we  need  only  to  turn  to  the  clinical 
cases  in  the  exanthemata  and  study  the  symptoms  as  they  pre- 
sent themselves  in  many  instances. 

The  writer  does  not  wish  to  be  misunderstood  in  the  matter. 
lie  does  not  claim  or  believe,  all  complications  in  the  heart,  pleura, 
lungs,  joints,  etc.,  arise  from  middle  ear  disease.  Such  a  position 
would  be  absurd.  He  does  believe,  however,  a  certain  number  of 
such  complications  are  of  middle  ear  origin  and  the  ear  may  be 
justly  accused  of  being  a  possible  source  of  infection  until  care- 
ful examination  has  proven  it  free  from  suspicion. 

The  etiology  of  the  complications  is  too  well  known  to  need 
further  discussion  in  so  far  as  extension  from  the  nose  and  naso- 
pharynx is  concerned.  It  frequently  happens,  however,  in  scarlet 
fever  both  middle  ear  and  mastoid  cells  become  infected  long 
after  the  acute  inflammatory  reactions  in  the  nose  and  naso- 
pharynx have  subsided.  In  certain  other  cases  also,  it  appears 
that  the  mastoid  becomes  infected  without  symptoms  of  inflamma- 
tion in  the  middle  ear.  Such  being  the  case,  is  it  not  possible 
to  have  both  middle  ear  and  mastoid  inflammation  as  a  result  of 
primary  infection  from  the  blood  stream  and  not  secondary  to 
an  inflammation  in  the  nose  or  nasopharynx?  In  several  of  the 
autopsy  records,  notes  appear  wdiich  state  that  the  inflammation 
in  the  middle  ear  or  mastoid  appears  to  be  primary  and  not 
secondary  to  adjacent  organs.  This  is  an  interesting  phase  of 
the  situation  but  the  writer  has  neither  the  time  nor  necessary 
facts  at  hand  to  scientifically  prove  a  theory  of  primary  infection. 

The  onset  of  aural  complications  is  fairly  constant  in  measles.  It 
usually  develops  with  the  active  inflammation  in  the  nose  and  throat 
and  patients  who  escape  during  this  period  usually  remain  free  from 
the  complications  throughout  the  disease.  On  the  other  hand,  it  may 
truly  be  said  of  scarlet  fever  that  aural  complications  of  any  degree 
of  severity  may  arise  at  any  time  from  the  first  day  of  the  acute 
symptoms  to  the  last  day  of  convalescence.  No  special  rule  may  be 
given  as  to  the  onset  of  the  complications  in  diphtheria.  On  the 
whole,  they  occur  late  rather  than  early  in  this  disease,  but  like 
scarlet  fever  they  may  arise  at  any  time  during  the  illness  of  the 
patient. 

In  mild  cases,  symptoms  of  aural  complications  in  the  exanthe- 
mata are  much  the  same  as  from  other  common  causes.  They  often 
appear  without  apparent  discomfort  to  the  patient  and  usually  do 
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not  complicate  the  original  disease  to  any  extent.  In  severe  cases, 
where  great  prostration  is  present,  or  considerable  elevation  ot"  tem- 
perature develops,  the  importance  of  an  aural  complication  in- 
creases ten  fold.  Judging  from  my  own  experience  it  is  not  the 
symptoms  present  which  confuse  our  diagnosis,  but  those  which  are 
absent.  Those  present  are  quickly  and  easily  recognized;  but  not 
infrequently,  important  symptoms  which  we  are  taught  to  believe 
exist  in  any  typical  case  of  either  acute  otitis  media  or  mastoiditis 
are  entirely  absent.  In  this  respect,  aural  complications  of  the 
exanthemata  present  their  peculiarities  to  the  greatest  extent. 

Age  is  naturally  an  important  factor.  Generally  speaking,  the 
younger  the  patient  the  greater  the  susceptibility  to  aural  complica- 
tions. In  severe  attacks  of  measles,  adults  are  nearly  as  susceptible 
to  middle  ear  infection  as  younger  children  and  they  are  even  more 
liable  to  mastoiditis,  if  the  middle  ear  becomes  infected.  Compara- 
tively few  cases  of  aural  complications  develop  in  the  clinical 
cases  of  diphtheria  and  I  cannot  recall  ever  having  seen  one  case  of 
mastoiditis  in  an  adult  in  this  disease.  Judging  from  the  autopsy 
records,  however,  I  believe  they  are  not  as  uncommon  in  severe  cases 
as  we  suppose  them  to  be. 

Pain  as  a  symptom  is  most  unreliable.  There  seems  to  be  con- 
siderable difference  of  opinion  on  this  subject  among  different  writ- 
ers. Some  claim  pain  is  constant  and  distressing  and  others  that  it 
is  often  absent.  My  experience  is  that  it  is  frequently  absent  and 
that  when  it  occurs  it  is  by  no  means  as  great  as  that  encountered 
from  grippe,  infectious  colds,  etc. 

Temperature  is  naturally  an  important  symptom  and  is  doubt- 
less the  most  constant  one.  It  has  a  wide  range,  however,  and  is 
not  by  any  means  to  be  entirely  depended  upon.  The  onset  is 
usually  sudden  with  not  a  gradual  rise.  The  drop  is  equally  sud- 
den after  paracentesis  or  spontaneous  rupture,  but  may  be  de- 
layed some  hours  before  it  actually  occurs.  That  is  to  say,  even 
after  paracentesis  or  spontaneous  rupture,  the  temperature  may 
occasionally  remain  elevated  for  2-1  hours  or  even  longer  before  a 
change  takes  place.  When  the  temperature  begins  to  fall,  however, 
if  free  drainage  has  been  established,  the  drop  is  sudden  and  not 
a  gradual  remission. 

Temperature  is  by  no  means  always  present  in  serious  cases.  I 
have  operated  upon  a  number  of  cases  of  mastoiditis  in  which  there 
was  a  large  amount  of  free  pus  in  which  the  temperature  never 
exceeded  100  degrees.  I  recall  one  case  in  particular  wherein  the 
kidneys  showed  marked  inactivity,  as  well  as  considerable  infiam- 
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mation  in  both  middle  ear  and  mastoid.  The  temperature  in  this 
case  was  99.8.  In  this  instance,  when  the  mastoid  was  opened  the 
kidneys  promptly  resumed  their  function.  It  is  difficult  to  imagine 
a  general  systemic  infection  of  middle  ear  origin  without  some 
degree  of  elevated  temperature.  Such  a  condition  is  possible,  how- 
ever, and  appears  to  be  one  of  the  peculiarities  of  the  exanthemata. 
The  appearance  of  the  drum  membrane  differs  somewhat  in  the 
contagious  diseases  from  similar  conditions  from  other  causes. 
The  color  is  usually  less  of  a  fiery  red  and  is  nu^re  of  a  grayish 
pink.  At  times,  even  with  considerable  bulging,  it  is  a  slate  blue 
or  lead  color.  The  drum  membrane  when  bulging  is  often 
considerably  thicker  than  usual,  and  frequently  gives  a  distinct 
porky  sensation  when  performing  paracentesis.  This  infiltration 
doubtless  accounts  for  the  difference  in  color,  as  well  as  the 
absence  of  pain  in  many  cases. 

In  scarlet  fever  and  measles,  there  is  seldom  any  difficulty  in 
diagnosis.  The  bulging  in  either  of  these  diseases  is  extreme. 
It  is  in  diphtheria  wherein  the  difficulty  arises.  Aural  inflamma- 
tion in  this  particular  disease  is  much  less  active,  and  at  times  is 
exceedingly  difficult  to  recognize.  The  most  difficult  diagnosis 
I  have  ever  been  called  upon  to  make  occurred  in  complications 
of  the  ear  in  conjunction  with  diphtheria.  The  reason  for  this 
will  be  explained  in  a  measure  when  we  consider  the  question  of 
discharge. 

The  more  important  symptom  to  be  noted  in  the  appearance 
of  the  drum  membrane  is  the  formation  of  so-called  nipples.  They 
seldom  appear  until  perforation  has  taken  place,  and  in  my  expe- 
rience most  often  occur  in  the  anterior  half  of  the  membrane.  The 
condition  is  occasionally  referred  to  as  a  "bleb."  This  is  a 
mistake,  as  the  latter  is  an  entirely  different  anatomical  structure. 
A  bleb  is  a  blister-like  formation  due  to  fluid  or  air  separating 
two  layers  of  the  drum  membrane.  Blebs  are  not  infrequently 
seen  in  measles  and  often  give  a  decided  "pop"  on  being  opened, 
due  to  the  sudden  escape  of  confined  air  or  gas.  A  true  nipple,  or 
nipple  perforation,  involves  the  entire  thickness  of  the  drum  and 
is  a  sort  of  hernia  or  area  of  weakness  in  that  structure  giving 
way  to  pressure.  The  principle  drainage  point  from  the  middle 
ear  may  or  may  not  be  through  the  nipple.  In  my  experience, 
such  perforations  nearly  always  occur  at  points  not  favorable  to 
drainage,  being  too  high  above  the  floor  of  the  middle  ear.  Unless 
great  care  is  exercised,  more  or  less  of  the  entire  nipple  will 
slough  away,  leaving  a  large  and  permanent  opening.     Nipples 
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may  be  expected  in  both  scarlet  fever  and  measles  when  the 
amount  of  discharge  is  great.  The  persistence  of  a  nipple  perfora- 
tion with  an  over-active  discharge,  is  one  of  the  most  valuable 
symptoms  I  know  upon  which  to  base  the  necessity  of  a  mastoid 
operation. 

Tenderness  over  the  mastoid  process  is  a  most  unreliable 
symptom.  Certain  writers  have  laid  great  stress  upon  it  and 
appear  to  have  considerable  faith  in  it  as  a  diagnostic  guide.  The 
mastoid  cavity  is  frequently  filled  with  pus  and  granulations  with- 
out any  suspicion  of  tenderness  being  present.  It  is  at  best  a 
treacherous  symptom,  and  is  to  be  viewed  with  suspicion  when- 
ever present,  regardless  of  whether  the  tender  area  is  over  the 
tip,  antrum,  or  other  part  of  the  mastoid  process.  This  is  particu- 
larly true  if  ice  or  cold  in  any  form  has  been  applied  long  enough 
to  overcome  vascular  engorgement.  If  present,  in  conjunction 
with  other  prominent  symptoms  it  naturally  strengthens  the 
diagnosis.  It  must  never  be  assumed,  however,  that  the  absence 
of  this  symptom  rules  out  the  possibility  of  mastoiditis.  This 
mistake  is  often  made  in  the  contagious  diseases,  and  is  a  frequent 
cause  for  impaired  hearing  if  not  the  actual  loss  of  life. 

The  color  and  character  of  the  discharge  varies  in  the  different 
exanthemata.  At  the  onset  they  are  often  much  the  same,  but 
after  a  day  or  so  usually  assume  their  special  characteristics.  The 
discharge  from  a  scarlet  fever  ear  is  usually  the  creamy  white  of 
streptococcus  pus.  Occasionally  the  yellowish  discharge  of 
staphylococcus  is  encountered.  Pus  from  pneumococcus  bacilli 
is  usually  of  a  dirty  light  brown  color,  and  is  tremendous  in 
amount.  In  measles,  the  appearance  of  the  pus  is  usually  of  a 
light  brown  color  lacking  the  creani)^  nature  of  the  pus  seen  in 
scarlet  fever.  What  germ  predominates  in  the  average  measles 
case,  I  am  unable  to  state.  In  diphtheria,  the  aural  discharge 
usually  shows  K.  L.  bacilli,  but  never  as  a  pure  culture.  It  is 
mixed  with  other  germs,  no  one  predominating.  Aural  discharges 
in  diphtheria  are  not  as  active  or  as  persistent  as  those  in  scarlet 
fever  or  measles,  but  share  with  them  the  ability  to  convey  infec- 
tion. Aural  discharges  from  all  three  diseases  possess  the  ability 
to  convey  infection  to  a  marked  degree.  Thus  no  patient  can  be 
wholly  free  from  the  danger  of  spreading  contagion  when  an 
aural  discharge  is  present. 

The  amount  and  character  of  the  discharge  is  of  extreme 
importance,  and  the  nature  of  the  germ  predominating  will 
influence  the   case   to    a  marked   extent.     The   quantity   of  the 
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discharge  is  one  of  the  most  important  factors  in  an  aural 
inflammation.  While  it  is  but  an  indication  or  by-product  of  an 
inflammatory  process,  it  is,  nevertheless,  the  most  prominent 
symptom  with  which  we  have  to  deal.  By  its  presence  and 
activity,  we  have  our  best  demonstration  of  the  phenomena  taking- 
place  within  the  middle  ear,  and  upon  its  physical  characteristics 
we  must  often  make  our  diagnosis. 

First,  when  fluid  is  secreted,  it  must  have  proper  drainage. 
Secondly,  the  drainage  must  be  sufficiently  free,  not  only  to  over- 
come the  dangers  of  absorption,  but  to  prevent  excessive  pressure 
upon  the  membrane.  The  first  condition  is  very  well  understood, 
and  drainage  sufficient  to  overcome  absorption  of  toxin es  is  an 
every-day  practice.  The  second  condition  is  apparently  not  as 
well  understood,  and  is  still  less  properly  treated. 

Let  us  forget  for  the  moment  the  matter  of  septic  absorption 
from  the  middle  ear  or  mastoid  and  its  attendant  dangers,  and 
consider  the  matter  of  free  drainage  from  a  purely  mechanical 
standpoint. 

The  pressure  necessary  to  force  even  a  thin  watery  secretion 
through  a  minute  opening  in  the  drum  is  sufficient  to  considerably 
distend  that  delicate  structure.  As  the  amount  of  the  secretion 
becomes  greater  and  increases  in  its  density,  both  factors  act  to 
increase  the  distension.  Thus  the  ability  of  the  drum  membrane 
to  withstand  such  a  pressure  is  the  only  factor  of  safety  afforded 
the  future  of  the  hearing  apparatus. 

Usually,  in  young  children,  the  first  symptoms  of  mastoiditis 
to  attract  attention  is  a  bulging  outward  of  the  auricle  due  to 
edema  over  the  mastoid  process.  It  occurs  suddenly,  often  being 
present  in  the  morning  when  there  was  no  suspicion  of  it  the 
previous  evening.  The  swelling  i&  due  to  free  pus  under  the 
periosteum  or  to  a  deep  cellulitis  of  all  the  structures  covering  the 
mastoid.  As  a  diagnostic  symptom,  it  is  much  the  same  as  tender- 
ness. It  is  a  positive  symptom  and  calls  for  operation  when 
present,  but  its  absence  means  little  or  nothing.  In  my  opinion, 
edema  over  the  mastoid  usually  occurs  only  when  a  fistula  is 
established  from  the  mastoid  cavity  outward  to  the  external 
tissues.  It  is  nature's  method  of  relieving  acute  mastoiditis,  and 
its  ver}-  occurrence  in  a  measure  is  proof  we  have  failed  to 
diagnose  an  important  element  in  our  case.  Edema  over  the 
mastoid  is  analagous  to  an  abscess  in  any  other  part  of  the  body 
which  is  allowed  to  burst  itself.  Good  surgery  does  not  allow  an 
abscess  cavity  to  burst  itself  in  other  parts  of  the  body.     Why 
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should  this  location  differ  in  any  way?  Many  cases  of  active 
mastoiditis  show  no  evidence  of  edema,  hence  its  absence  in  a  case 
means  comparativelj^  nothing  in  diagnosis. 

The  most  striking  variation  between  the  three  diseases  is  the 
appearance  and  characteristics  of  the  pus  found  in  mastoiditis 
at  autopsies  in  diphtheria.  In  scarlet  fever  and  measles,  it  is  of 
the  ordinary  variety  and  is  usually  copious  in  amount.  In  diph- 
theria, it  is  repeatedly  described  as  green,  yellowish  green,  brown- 
ish green,  or  other  colors  bordering  upon  a  greenish  hue;  and 
as  thick,  tenacious,  gummy,  gelatinous  or  semi-solid,  etc.  The 
marked  peculiarity  of  the  discharge  may  largely  account  for  the 
lack  of  active  symptoms  which  seem  to  be  peculiar  to  aural  com- 
plications of  diphtheria. 

Before  taking  up  the  matter  of  treatment,  we  naturally  come 
to  the  question  of  prevention  of  aural  complications  in  the  con- 
tagious diseases.  As  the  infection  reaches  the  middle  ear  by  way 
of  the  eustachian  tube,  and  the  nose  and  nasopharynx  are  the 
seat  of  active  inflammations;  they  would  seem  to  be  the  struc- 
tures to  which  preventive  measures  would  be  aimed.  This  is  a 
natural  conclusion  to  reach  and  would  be  an  entirely  logical  one 
had  not  experience  aud  practice  proven  it  to  be  otherwise.  Some 
years  ago  in  the  Boston  City  Hospital  it  was  a  routine  practice 
to  irrigate  the  nose  and  nasopharynx  one  or  more  times  daily  ^^■illl 
an  alkaline  solution  in  all  contagious  cases  Avherein  there  was  an 
over  active  secretion  in  the  nose  or  nasopharynx.  The  result 
was  to  greatly  increase  the  proportion  of  aural  complications. 
Such  a  procedure  is  never  practiced  at  the  present  time,  and  the 
number  of  cases  of  middle  ear  inflammation  and  mastoiditis  is 
materially  decreased.  Irrigation  of  the  nose  and  nasopharynx 
is,  in  the  opinion  of  the  physicians  and  aurists  of  this  institution, 
al)solutely  contraindicated  under  any  circumstances  whatsoever. 
This  includes  all  sprays  and  douches  as  well  as  actual  irrigation. 

There  is  but  one  true  method  of  preventing  aural  complications; 
i.  e..  thorough  removal  of  adenoid  tissue  before  the  patient  con- 
tracts a  contagious  disease.  The  proof  of  this  statement  is  .luite 
apparent  in  the  Boston  City  Hospital  by  the  marked  decrease  in 
the  aural  complications  over  a  few  years  ago  when  the  removal 
of  adenoids  was  not  as  common  a  procedure  as  it  is  at  the  present 
time.  Other  than  removing  adenoid  tissue  prior  to  the  attack  of 
the  contagious  disease,  there  is  no  method  of  prevention  of  aural 
complications  which  accomplishes  a  result  and  offsets  the  risk  it 
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involves  of  developing  in  the  ear  precisely  what  it  was  intended 
to  prevent. 

In  the  exanthemata,  aural  complications  are  usuall}^  well  estab- 
lished before  attention  is  called  to  them.  Thus,  the  treatment  is 
almost  entirely  surgical.  In  general,  it  is  the  same  as  in  the 
ordinary  aural  practice  with  one  or  two  exceptions.  The  import- 
ant difference  is  the  low  vitality  of  the  patient  and  the  increased 
virulence  of  the  infection.  We  may  rely  less  upon  nature  in 
such  cases  than  at  any  other  time.  Middle  ear  intiammation  which 
might  be  aborted  under  other  circumstances  fails  to  respond  to 
the  usual  mode  of  treatment  in  the  contagious  diseases.  The 
ordinary  methods  of  treatment  also  are  not  available.  It'  the 
drum  membrane  is  found  to  be  red  and  inflamed,  paracentesis 
is  indicated  promptly.  Hot  irrigations  seldom  accomplish  the 
desired  results.  Inflation  of  the  middle  ear  and  postnasal  applica- 
tions not  only  avail  nothing,  but  decidedly  increase  the  inflam- 
matory process.  The  inlialation  of  hot  steam  is  a  safe  procedure 
but  usually  fails  to  give  relief.  Free  paracentesis  is  the  only 
accepted  method  of  procedure  and  should  not  be  delayed. 

The  writer  is  a  firm  believer  in  hot  irrigations  as  long  as  redness 
and  bulging  are  present  after  free  drainage  is  established.  As 
the  discharge  becomes  less  in  amount,  it  is  often  better  to  discon- 
tinue the  irrigations  and  substitute  warm  peroxide.  This  treat- 
ment is  especially  beneficial  if  the  discharge  becomes  very  thick 
in  its  density.  Aurists  who  advise  wicking  the  canal  or  placing 
plugs  of  cotton  in  that  position  should  take  great  care  to  instruct 
the  nurse  or  mother  not  to  force  them  tightly  into  the  canal.  Even 
a  moderately  tight  packing  of  any  material  increases  the  tension 
of  the  fluid  within  the  drum,  and  decidedly  interferes  with  the 
free  flow  of  the  discharge.  This  is  a  common  fault  in  the  treat- 
ment of  aural  inflammations  and  one  which  is  more  harmful  than 
is  commonly  supposed. 

If  the  discharge  suddenly  ceases  when  it  has  been  very  profuse 
suspicion  should  be  directed  to  the  mastoid  at  once.  This  is  not 
an  unusual  occurrence  and  is  a  dangerous  symptom.  In  such  a 
ease  the  drum  is  often  distended,  but  free  paracentesis  fails  to 
establish  a  free  flow  of  the  discharge.  This  symptom  signifies  that 
the  active  seat  of  the  infection  is  in  the  mastoid  cells  and  not  the 
middle  ear.  A  swelling  of  the  mucosa  interferes  with  the  free 
passage  from  the  mastoid  to  the  middle  ear.  Sufficient  pus  finds 
its  way  from  the  mastoid  to  slowly  fill  the  middle  ear  and  cause 
distension,  but  the  flow  is  not  sufficient  in  amount  to  keep  the  open- 
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ing  in  the  drum  patulous.  Hence  paracentesis,  no  matter  how  free, 
or  how  often,  fails  to  establish  the  necessary  drainage  for  any 
length  of  time.  In  such  a  case  the  mastoid  frequently  presents 
none  of  the  typical  symptoms  of  that  disease,  but  should  its  cortex 
be  opened,  it  would  be  found  to  be  in  an  active  state  of  inflamma- 
tion and  filled  with  free  pus.  This  is  a  type  of  case  which  eventu- 
ally bursts  itself  through  the  cortex.  When  several  paracenteses 
have  failed  to  overcome  an  aural  complication  and  the  drum  mem- 
brane shows  signs  of  over-distension  from  any  cause,  the  mastoid 
operation  is  seriously  to  ])e  considered  regardless  of  whether  tem- 
perature, tenderness,  edema,  sMclling  of  the  posterior  walls  of  the 
canal,  etc.,  are  present  or  absent.  When  typical  symptoms  of 
mastoiditis  are  present,  the  mastoid  operation  should  promptly  be 
performed.  Ice  bags  or  other  methods  of  applying  cold  are  contra- 
indicated  if  there  is  edema  over  the  mastoid  process,  marked  indi- 
cations of  serious  complications  in  the  heart,  joints,  pleurae,  kid- 
neys, etc.,  or  if  the  temperature  remains  elevated  to  a  dangerous 
degree  in  spite  of  free  paracentesis. 

Nipple  perforations  require  prompt  and  vigorous  treatment  from 
the  first.  The  ordinary  incision  frequently  fails  to  relieve  the  con- 
dition regardless  of  the  number  of  attempts  in  that  direction. 

The  writer  has  occasionally  had  excellent  results  from  two  in- 
cisions at  right  angles  to  each  other  with  the  apex  of  the  nipple  as 
the  center  of  the  incisions.  This  double  incision  is  much  more 
apt  to  remain  open  than  a  single  one.  I  am  more  and  more  inclined, 
however,  to  open  the  mastoid  whenever  a  large  nipple  perforation 
persists  for  any  length  of  time  together  with  an  over  active  dis- 
charge which  does  not  respond  to  less  radical  treatment.  This  is 
by  all  means  the  safest  procedure  and  one  which  produces  the  most 
excellent  results.  The  tension  on  the  drum  membrane  quickly  sub- 
sides, the  middle  ear  becomes  dry  in  a  short  period  of  time,  and  the 
hearing  apparatus  is  saved  from  a  very  possible  impaired- function. 

Whenever  the  middle  ear  is  suspected  of  being  the  primary 
source  of  infection  in  complications  of  a  serious  nature  and  free 
paracentesis  has  failed  to  control  the  aural  inflammation ;  the 
mastoid  should  be  opened  at  once.  This  is  particularly  true  if  a 
temporary  relief  is  obtained  from  paracentesis.  In  this  respect,  I 
believe  we  are  justified  in  opening  the  mastoid  with  a  more  meagre 
collection  of  symptoms  at  hand  than  in  any  other  situation  with 
which  we  have  to  deal. 

Up  to  the  present  time  we  have  had  but  two  methods  of  treat- 
ing aural  complications;    i.  e.,  hot  irrigations  and  paracentesis  of 
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the  drum  membrane.  Both  methods  have  often  proved  inadeiiuate 
and  have  resulted  in  thousands  of  cases  of  impaired  hearing  if 
not  actual  loss  of  life.  So  far  as  I  know,  there  is  but  one  other 
method  at  our  disposal.  The  mastoid  operation  in  the  hands  of 
a  skillful  aurist  is  comparatively  a  simple  matter  and  one  which 
will  speedily  and  safely  overcome  most  aural  complications  if 
performed  within  a  reasonable  length  of  time.  As  soon  as  drain- 
age has  been  established  through  the  mastoid  wound,  the  delicate 
hearing  apparatus  of  the  middle  ear  is  largely  relieved  oi  the 
strain  in  every  way  and  soon  returns  to  its  normal  condition. 
All  possibility  of  septic  absorption  from  both  middle  ear  and 
mastoid  is  removed  and  this  danger  to  the  patient's  life,  or  well 
being,  is  also  eliminated.  If  one  is  toi  err  at  all  in  the  matter 
of  performing  a  doubtful  mastoid  operation,  by  all  means  let  it 
be  on  the  side  of  safety.  To  open  a  normal  mastoid  is  no  great 
error,  but  to  fail  to  open  one  which  is  diseased  may  easily  result 
in  the  loss  of  the  patient's  life. 

The  time  is  not  far  distant  when  draining  an  abscess  cavity 
through  a  pin  hole  perforation,  in  an  important  structure,  mhII 
be  considered  poor  aural  surgery. 

Report  of  Cases. 

To  illustrate  the  value  of  symptoms  already  mentioned,  the 
writer  will  cite  several  cases  in  which  certain  symptoms  were 
especially  prominent.  A  young  boy  was  admitted  to  the  Brook- 
line  Contagions  Hospital  with  scarlet  fever.  The  acute  symptoms 
of  the  disease  were  not  especially  severe,  but  at  the  time  when 
convalescence  should  have  taken  place,  he  developed  a  variety  of 
complications,  first  one  and  then  another.  The  heart  became  rapid 
and  irregular  in  its  action,  the  joints  became  inflamed,  the  glands 
of  the  neck  swollen ;  and  finally  the  kidneys  showed  a  tendency 
to  insufficient  action.  Early  in  the  case,  both  middle  ears  became 
infected  and  continued  active  for  some  time  in  spite  of  etfort«  to 
relieve  them.  Paracentesis  Avas  performed  on  several  occasions, 
each  time  with  marked  benefit,  not  only  from  the  aural  symptoms 
but  from  the  complications  in  the  other  organs  as  well.  Finally, 
after  several  weeks,  the  function  of  the  Icidneys  became  greatly 
disturbed  and  caused  considerable  anxiety  to  the  attending 
physicians.  About  this  time,  in  spite  of  repeated  paracenteses 
and  icebags,  the  right  mastoid  showed  the  typical  symptoms  of 
that  disease.  For  twenty-four  hours  previous  to  the  operation, 
the  child  passed  but  a  few  ounces  of  urine.     Upon  operating,  the 
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mastoid  cavity  was  found  to  be  filled  with  free  pus.  Immediately 
following  the  operation,  the  kidneys  resumed  their  function,  and 
from  that  time  on  no  complication  of  any  kind  developed  and  his 
recovery  was  rapid  and  uneventful. 

This  case  illustrates  the  influence  of  the  mastoid  and  middle 
ear  upon  the  heart,  joints  and  kidneys,  and  further  accentuates 
the  danger  to  the  hearing  apparatus  of  delayed  operation.  My 
failure  to  recognize  important  symptoms  and  operate  earlier  in 
the  case,  caused  the  drum  membrane  to  be  entirely  destroyed  in 
the  affected  ear.  It  occurred  before  my  study  of  the  autopsy 
cases,  however,  and  has  been  a  valuable  lesson  to  me  since. 

The  second  case  is  that  of  a  robust  young  woman  of  19  years 
of  age  who  was  admitted  to  the  Brookline  Contagious  Hospital 
in  January  of  this  year,  suffering  from  an  attack  of  scarlet  fever. 
This  patient  had  an  earache  on  the  day  the  active  symptoms  of 
scarlet  fever  appeared.  I  saw-  her  in  consultation  the  following 
evening  and  upon  examination  found  a  nearly  normal  drum  with 
a  small  red  perforation  in  the  usual  position.  There  w^as  a  thin 
watery  secretion  oozing  from  the  perforation  and  there  w^as  no 
pain  or  temperature  present.  Four  days  later,  I  was  called  again 
and  found  the  greatest  distension  of  the  drum  membrane  I  have 
ever  seen.  The  entire  drum  was  pushed  outward  treni'^ndously 
and  terminated  in  a  large  nipple  through  Avhieh  the  secretion 
was  pouring  in  large  quantities.  The  fluid  was  a  light  dirty 
brown  color  without  the  creamy  nature  of  pus  usually  seen  in  an 
aural  discharge.  I  at  once  suspected  a  pneumococcus  infection 
and  microscopic  examination  proved  it  to  be  true.  There  was 
only  a  slight  amount  of  temperature  and  tenderness  over  th<' 
mastoid  on  hard  pressure.  There  was  no  edema  over  the  mastoid, 
nor  was  there  any  sjjecial  bulging  of  the  posterior  wall  of  the 
canal.  The  diagnosis  was  made  upon  the  tremendous  amount  and 
character  of  the  discharge,  the  presence  of  the  pneunu^coccns 
bacilli,  a  considerable  amount  of  headache  (not  confined  to  the 
mastoid  region),  and  the  tremendous  distension  and  nipple  per- 
foration of  the  drum  membrane.  The  danger  to  the  hearing- 
apparatus  was  explained  to  the  patient  and  her  family  and  opera- 
tive permission  was  given.  As  the  patient  came  from  another 
city  it  required  some  time  to  communicate  with  the  family.  Dur- 
ing the  interval  of  waiting,  an  ice-bag  was  applied  to  the  mastoid 
region  solely  for  the  relief  of  headache  and  to  prevent  tbe  possi- 
bility of  earache  and  mastoid  tenderness  developing.  (I  mention 
this  to  accentuate  the  danger  of  applying  ice-bags  in  such  a  con- 
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ditioii,  as  the  heculaehe  iiiiiiRMliately  disappeared;  the  slight  eleva- 
tion of  temperature  beeaiue  normal;  and  the  slight  indication  of 
mastoid  tenderness  present  disappeared  in  24  hours  of  cold  ap- 
plication.) Operation  was  performed  the  following  morning  and 
the  mastoid  was  found  to  be  literally  swimming  in  pus  wnth 
nothing  but  a  thin  shell  of  bone  remaining.  The  mastoid  cavity 
was  so  large  it  was  necessary  to  make  a  second  incision  at  right 
angles  to  the  tirst.  The  second  incision  and  the  upper  portion 
of  the  tirst,  were  carefully  sutured.  In  less  than  3  days  the 
sutures  cut  through  and  the  edges  of  the  wound  opened  widely. 
A  second  set  of  sutures  introduced  deeply  into  the  tissues  also 
failed  to  hold  securely  and  an  ugly  scar  resulted.  This  case  illus- 
trates very  well  a  lack  of  stereotyped  mastoid  symptoms  and  pre- 
sents those  within  the  middle  ear  which  I  believe  are  not  com- 
monly supposed  to  be  symptoms  of  mastoiditis;  i.  e.,  a  tremendous 
discharge  with  marked  distension  of  the  drum  membrane  together 
with  the  formation  of  a  nipple.  It  also  illustrates  the  tendency 
of  sutures  failing  to  hold  long  enough  for  first  intention  healing. 
This  is  a  marked  peculiarity  of  all  operative  wounds  in  any  part 
of  the  body  in  scarlet  fever.  I  am  pleased  to  state  the  middle 
ear  became  dry  within  ten  days  and  that  the  hearing  was  normal 
within  a  month. 

Another  case  recently  seen  in  the  Somerville  Contagious  Hos- 
pital illustrates  the  relation  of  acute  middle  ear  and  mastoid 
disease  to  the  recovery  of  a  patient  from  scarlet  fever.  This  was 
a  young  boy  11  years  of  age  who  had  been  ill  for  a  number  of 
weeks.  During  his  illness  a  series  of  complications  in  various 
organs  of  his  body  developed  and  he  was  very  septic  from  the 
first.  No  aural  symptoms  appeared  until  April  23rd,  some  eight 
weeks  after  admission  to  the  hospital,  AAhen  he  complained  of  a 
moderate  amount  of  earache.  At  noon  on  April  25th,  less  than 
48  hours  after  the  first  earache,  there  developed  edema  over  the 
mastoid.  The  writer  operated  the  same  afternoon  and  found  the 
swelling  over  the  mastoid  to  consist  of  a  cellulitis  nearly  an  inch 
in  thickness.  There  were  two  fistulae  in  the  mastoid  cortex  the 
size  of  a  large  straw;  one  being  near  the  anterior  wall  and  the 
other  three-quarters  of  an  inch  posterior  to  the  first.  The  mastoid 
process  was  a  mere  shell  filled  with  pus  and  soft  granulations. 
The  dura  w^as  exposed  as  was  also  the  lateral  sinus.  Following 
the  operation,  the  general  condition  became  very  much  improved 
and  his  recovery  was  uneventful. 

This  case  is  remarkable,  in  that  the  mastoiditis  nuist  have  been 
present  for  some  time,  without  any  definite  aural  symptoms. 


THE  ETIOLOGY,  DIAGNOSIS  AND  TREATMENT  OF  THE 
AURAL   COMPLICATIONS  OP  THE   EXANTHEIMATA.* 

By    STANTON    A.    FRIEDBRRG,   M.   D.,    Chicaso,    111. 

A  statement  found  in  practically  all  of  the  textbooks  on  Otology 
and  upon  which  peculiar  emphasis  is  laid,  is  the  rapidity  with  which 
tissue  destruction  and  profound  changes  in  the  hearing  faculty 
occur  in  certain  of  the  exanthemata.  We  read  also  that  a  fairly 
large  percentage  of  the  chronic  suppurative  conditions  in  the  ear 
may  be  traced  to  some  antecedent  infectious  disease  as  their  start- 
ing point.  By  reason  of  this  teaching  which  has  been  handed  down 
from  generation  to  generation,  many  Otologists  have  a  feeling  of 
apprehension  when  called  upon  to  treat  the  ear  in  these  diseases. 
That  this  is  justified  is  in  a  measure  true.  The  reason  for  it  is  that 
in  private  practice  the  attending  physician  is  usually  too  willing  to 
trust  to  nature  to  overcome  the  aural  complications  and  the  Otolo- 
gist does  not  see  the  case  until  the  process  is  well  established  or 
serious  extension  has  occurred.  In  other  instances,  patients  are  not 
seen  until  a  later  period  when  they  appear  at  the  office  or  clinic 
for  relief  of  a  chronic  running  ear.  As  a  matter  of  fact  com- 
paratively fe^v  of  these  cases  are  seen  by  the  aural  surgeon  in  the 
acute  stage  except  in  contagious  hospitals.  Even  in  these  institu- 
tions a  spirit  of  ditSdence  or  carelessness  is  apt  to  appear  at  times 
and  a  routine  course  of  cleaning  the  ears  more  or  less  thoroughly 
at  irregular  intervals  is  pursued  by  some  one  with  little  or  no 
training  or  knowledge  in  this  particular  line  of  work.  If  these 
cases  were  properly  treated  from  the  beginning  there  would  be  less 
serious  complications  and  fewer  chronic  suppurative  conditions 
would  result.  However,  it  is  admitted  that  a  certain  proportion  will 
result  unfavorably  no  matter  how  skilfully  the  treatment  is  ad- 
ministered. 

In  considering  the  etiology  of  the  aural  complications  arising 
during  the  course  of  the  exanthemata,  it  may  be  broadly  stated 
that  their  number  and  severity  will  depend  upon  the  class  of  pa- 
tients and  the  character  of  tlie  epidemic.  Other  factors  that  must 
be  taken  in  the  light  of  predisposing  and  contributing  causes  are 
the  age,  climate  and  season,  the  physical  condition  of  the  patient, 
the  condition  of  the  upper  respiratory  tract,  the  specific  infective 
disease,  cross  infections  and  systematic  complications. 

*  By  request. 
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Unfortunately  we  are  still  in  the  dark  as  to  the  exact  causative 
agent  of  the  various  eruptive  diseases.  The  bacteriological  find- 
ings will  vary  according  to  the  time  in  which  cultures  are  made. 
Late  cultures  will  usually  show  a  mixed  infection.  In  a  consid- 
erable number  of  scarlet  fever  patients  at  the  Durand  Hospital 
for  Infectious  Diseases  of  Chicago,  early  bacteriological  examina- 
tions of  secretions  from  the  ear,  nose,  and  throat  showed  almost 
invariably  a  hemolytic  streptococcus  with  occasionally  the  strep- 
tococcus viridans. 

Age:  Inasmuch  as  the  exanthemata  occur  chiefly  in  childhood  we 
naturally  tind  tlie  greatest  number  of  aural  complications  occurring 
up  to  the  age  of  12.  On  account  of  the  anatomical  characteristics  of 
the  eustachian  tube,  infants  and  very  young  children  are  more  apt 
to  be  affected.  The  infection  also  seems  to  pursue  a  more  chronic 
course.  In  adults  the  pereentage  of  suppurative  involvement  is 
quite  small.  We  find  however,  that  many  will  show  evidences  of  a 
catarrhal  otitis  to  a  greater  or  lesser  degree. 

Climate  and  Season:  In  the  colder  months  there  is  more  liability 
to  severer  infection  of  the  upper  respiratory  tract  with  a  conse- 
quent greater  possibility  for  aural  extension. 

Physical  couelition  of  lh<  patient:  In  hospital  practice  most  of 
the  cases  come  from  the  poorer  and  overcrowded  districts.  As  a 
result  of  their  environment  these  patients  show  the  effects  of  mal- 
nutrition and  other  evils  of  their  unhygienic  mode  of  living  even 
before  the  contagious  diseases  appear.  We  have  usually  a  severer 
type  of  disease  with  a  larger  number  of  aural  infections  in  these 
patients,  on  account  of  their  lowered  physical  resistance.  ]Many  of 
them  do  not  enter  the  hospital  until  relatively  late  in  the  disease 
and  they  show  the  effects  of  neglect  of  the  primary  condition  as 
well  as  the  complications. 

Condition  of  the  upper  respiratory  tracts:  This  is  practically  the 
most  important  factor  in  the  causation  and  the  chronicity  of  the 
infection  of  the  ear.  In  the  majority  of  cases  especially  of  scarlet 
fever  the  initial  complaint  is  that  of  sore  throat.  We  may  have  a 
coincident  involvement  of  the  nose  and  nasopharynx  or  what  is  more 
common  an  extension  of  the  infection  to  these  parts  after  a  short 
time.  Of  the  children  we  have  treated  at  the  Durand  Hospital,  it  is 
rare  to  find  one  who  has  had  any  attention  given  to  the  tonsils  and 
adenoids.  As  a  result  we  find  usually  an  infection  of  the  postnasal 
tissues  accompanied  by  what  may  be  designated  for  lack  of  a  finer 
diagnosis  as  a  purulent  i-hinitis.    Extension  readily  takes  place  to 
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the  middle  ear.  In  all  cases  in  children  where  the  discharge  from 
the  ear  has  continued  we  have  had  a  persistent  postnasal  infection. 
If  provisi(ni  could  be  made  for  the  removal  of  the  adenoids  before 
the  patient  is  ready  to  be  discharged,  I  am  confident  that  we  would 
meet  with  fewer  cases  of  chronic  suppuration  which  could  be  at- 
tributed to  the  exanthemata.  From  the  same  standpoint  another 
phase  to  be  considered,  is  that  of  reinfection.  Cases  which  have  been 
discharged  as  cured,  under  the  influence  of  subsequent  nasal  or 
postnasal  infections,  may  easily  acquire  a  reinfection  of  the  ears. 

The  specific  cxanthem:  According  to  different  observers  the 
percentage  of  aural  infections  varies  within  relatively  wide 
limits.  One  estimate  given  is  that  at  least  one-third  of 
the  cases  of  scarlet  fever  are  affected.  Acute  suppurative 
otitis  media  is  regarded  as  the  most  common  complication 
of  scarlet  fever.  I  have  gone  over  the  records  of  some 
247  cases  of  scarlet  fever  treated  at  the  Durand  Hospital  during  the 
past  year  and  find  that  35  or  a  little  over  14%  had  suppurative 
otitis  media.  In  18  cases  the  condition  was  bilateral  and  in  17  un- 
ilateral. One-third  of  the  total  number  had  discharging  ears  on 
admission.  Dr.  E.  K.  Armstrong  of  the  Contagious  Department  of 
Cook  County  Hospital  kindly  reviewed  the  records  of  100  patients 
and  found  a  total  of  28%  with  suppurative  otitis.  This  illustrates 
the  variability  of  the  statistics  in  this  disease.  A  condition  not  em- 
phasized enough  is  the  catarrhal  otitis  media  in  scarlet  fever.  An 
almost  equal  number  of  patients  were  found  to  have  some  aural 
complaint  such  as  fullness,  tinnitus,  pain  or  aching,  or  impairment 
of  hearing.  The  membranae  tympani  were  congested  to  varying 
degrees  or  Avore  lustreless  and  retracted.  In  several  there  was  an 
exudate  in  the  cavum  tympani  which  upon  evacuation  was  sero- 
sanguinolent  and  persisted  only  for  a  short  time.  INIastoiditis  is  not 
regarded  as  common  in  scarlet  fever.  There  is  not  much  doubt, 
however,  that  quite  a  number  of  the  cases  which  pursue  a  chronic 
course  would  l)e  found,  if  operated  upon,  to  liave  involvement  of 
the  bony  structure. 

In  measles  the  ordinaiy  complications  arc  of  the  sup|)urative  and 
catarrhal  types.  The  aural  involvement  usually  occurs  early  in  the 
disease.  The  frequency  of  suppurative  conditions  may  be  as  high 
as  25%  of  the  cases,  and  an  exudate.  eith(M-  serous  or  purulent  is 
thought  to  be  present  in  at  least  759^ .  ^Mastoiditis  is  much  more 
common  than  in  scarlet  fever. 

So  much  for  the  clinical  side.  When  we  come  to  review  the  post- 
mortem findings  in  fatal  cases  of  measles  and  scarlet  fever,  we  find 
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that  in  the  former,  evidence  of  purulent  inflammation  is  found  in 
the  middle  ear,  in  90%  of  the  eases.  In  scarlet  fever  the  proportion 
showing  changes  in  the  middle  ear  and  mastoid  cells  is  fully  as  large. 
This  has  led  Borden  to  offer  the  suggestion  that  we  have  in  the 
middle  ear  a  focal  point  for  the  dissemination  of  infection.  This  is 
exclusive  of  cases  of  lateral  sinus  involvement.  I  believe  this  to  be 
true  with  limitations.  However,  in  young  children  dying  of  other 
causes  than  infectious  diseases,  it  is  quite  common  to  find  pus  in  the 
middle  ear  cavity.  We  know  too  that  even  wnth  apparently  normal 
ears  we  may  have  serious  complications  so  that  it  is  a  matter  of 
extreme  difficulty  to  decide  how  much  one  particular  part  is  re- 
sponsible for  the  systemic  involvement. 

Cross  infections :  In  patients  where  two  or  more  of  the  infectious 
diseases  are  present,  or  follow,  the  percentage  of  aural  involve- 
ment rises  rapidly.  It  is  estimated  that  over  50%  of  these  patients 
will  have  ear  complications.  When  diphtheria  and  scarlet  fever  are 
associated,  suppurative  otitis  is  very  common. 

Systemic  complications :  When  nephritis  is  a  complication,  it 
has  seemed  to  me  that  the  otitis  runs  a  longer  course  and  does  not 
yield  as  readily  to  treatment  as  in  other  cases  until  the  irritation 
of  the  kidneys  subsides.  Suppuration  of  other  parts,  as  from  a 
cervical  adenitis  or  arthritis,  also  seems  to  delay  healing,  probably 
on  account  of  their  exhaustive  effect  upon  the  general 
constitution. 

As  was  stated  above,  the  frequency  and  severity  of  the  ear 
complications  will  depend  to  a  great  extent  upon  the  character 
of  the  epidemic.  It  is  in  the  septic  or  malignant  types  of  scarlet 
fever  and  measles  that  we  find  the  most  frequent  involvement  of 
the  ears  with  serious  complications  and  permanent  structural 
damage.  In  ordinary  cases,  the  severity  of  the  infection  will  not 
differ  from  that  which  we  find  produced  by  other  causes.  We 
have  pain,  temperature,  tympanic  congestion,  distention  of  the 
drum  membrane,  and  impairment  of  hearing.  The  distention  will 
l:e  relieved  either  by  spontaneous  perforation  or  incision,  and  the 
discharge,  usually  serosanguinolent.  will  become  purulent  within 
tliirty-six  hours.  In  other  instances  the  discharge  may  be  puru- 
lent from  the  beginning.  Usually  there  will  be  a  subsidence  of 
symptoms  after  drainage  is  established,  but  severe  otalgia  may 
persist  for  a  number  of  days.  When  the  progress  of  the  case  is 
satisfactory  the  discharge  will  last  from  one  to  three  weeks.  The 
time   at  which  the   aural  symptoms  appear  is  subject  to  many 
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variations.  In  general  it  will  1)e  wliile  the  infeetive  condition  in 
the  throat  is  at  its  height.  The  average  time  is  from  the  third  to 
the  sixth  day.  In  .severely  septic  eases,  ear  symptoms  may  make 
their  appearance  within  the  first  twenty-four  hours.  In  these 
earl}'  cases  there  is  usually  a  marked  involvement  of  the  canal, 
which  may  be  completely  closed  by  swelling.  These  cases  may 
show  an  almost  coincident  involvement  of  the  mastoid  process 
or  an  extension  to  this  part  within  a  short  time.  In  this  type  we 
have  the  rapid  tissue  destruction.  In  other  cases  the  middle  ear 
inflammation  may  not  show  itself  until  the  patient  is  convalescent. 
I  have  seen  it  occur  as  late  as  the  sixth  week. 

The  changes  produced  by  the  inflammatory  process  may  also 
vary.  We  see  eases  that  have  been  comparatively  mild  clinically 
leave  permanent  defects  upon  the  hearing  power.  Others  recover 
with  apparently  little  or  no  ill  results.  In  severe  forms,  the 
tympanic  membrane  and  ossicles  may  disappear.  Necrosis  of  the 
mastoid  portion  and  the  labyrinth  Avail  takes  place.  We  may  have 
spontaneous  hemorrhage  from  the  sinus  or  jugular  bulb,  or  sinus 
thrombosis  may  occur.  Brain  abscess,  meningitis,  or  labyrinthitis 
may  result  from  the  extension  of  the  middle  ear  process.  Fortu- 
nately these  more  serious  complications  are  not  common.  In  a 
certain  number  of  patients  we  have  evidence  of  profound  deafness 
in  the  absence  of  any  great  amount  of  destruction  or  other 
evidence  of  labyrinth  or  meningeal  involvement.  The  only 
explanation  for  this  condition  may  be  found  in  attributing  it  to 
that  of  a  toxic  neuritis  involving  the  auditory  nerve. 

Diagnosis  -.  There  can  be  no  hard  and  fast  rules  established.  In 
most  cases  we  arrive  at  our  conclusions  in  regard  to  the  aural 
condition  in  the  same  manner  as  in  tlie  ear  infections  from  other 
causes.  In  very  young  children  the  diagnosis  is  at  times  attended 
with  considerable  difficulty.  Either  an  apathetic  condition  or 
fretfulness  of  varying  degrees  may  give  one  an  indication  of  aural 
involvenu^nt.  The  examination  of  tlie  drum  membrane  will  in 
most  instances  reveal  the  trouble,  although  it  is  a  well-known  fact 
that  an  otitis  may  be  present  withou.t  a  definite  ]iicture  of 
inflammation  of  the  tympanic  membrane  or  of  exudation  in  the 
cavum  tympani.  The  holding  of  the  hand  to  the  ear  is  not  always 
a  reliable  sign,  and  in  most  cases  is  not  present.  XiMther  is  the 
enlargement  of  the  suliauricular  gland  to  be  depended  upon,  as  a 
cervical  adenitis  is  usually  present  from  the  accompanying  throat 
infection.     Pain   in  Ihe  ear  is,  of  course,  a  warning  sign,  but  in 
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certain  instances  this  may  be  referred  from  a  cervical  adenitis, 
the  throat  infection,  or  a  decayed  tooth.  Infants  or  yonng  children 
may  give  no  signs  of  pain,  the  discharge  from  the  ear  being  the 
first  evidence  of  trouble.  The  same  may  apply  to  older  children 
who  are  quite  ill.  The  temperature  and  pulse  offer  the  most  reli- 
able evidences  of  the  otitic  change.  Where  sufficient  drainage  is 
established,  both  the  pulse  rate  and  temperature  will  fall.  If 
drainage  becomes  obstructed,  we  will  have  a  rise  in  the  tempera- 
ture. If  fever  persists  in  spite  of  free  drainage,  one  must  look 
for  complications.  When  the  otitis  is  complicated  with  severe 
infective  conditions  of  other  parts  as,  for  instance,  cervical 
adenitis,  arthritis,  nephritis  or  pneumonia,  our  difficulties  are 
magnified.  Only  the  continuous  and  careful  observation  of  our 
patient  will  enable  us  to  come  to  any  conclusion  as  to  the  pre- 
ponderating trouble.  As  illustrating  the  complexity  of  some  of 
these  cases,  I  recall  a  patient  with  mastoiditis  and  a  severe 
nephritis.  After  operation,  progress  was  satisfactory  for  a  time, 
but  soon  the  occurrence  of  severe  pain  and  headache,  localized 
to  the  affected  side,  chills,  and  irregular  temperature  caused  keen 
anxiety  as  to  the  possibility  of  cranial  complications.  In  this 
instance  an  exacerbation  of  the  acute  nephritis  was  found  to  be 
at  the  bottom  of  the  trouble,  and  as  this  lessened  in  intensity  the 
localizing  symptoms  abated  correspondingly.  In  severely  sick 
patients  where  prognosis  is  doubtful  at  best,  one  hesitates  to  add 
operative  dangers  unless  a  reasonable  expectation  of  benefiting 
the  patient  is  present.  However,  it  may  be  said  that  when  an 
extension  of  the  suppurative  condition  occurs,  even  though  the 
patient  has  pneumonia  or  nephritis  or  other  severe  complication 
one  should  not  hesitate  to  operate  in  spite  of  the  dangers  of 
anesthesia,  surgical  shock,  etc.  The  chief  danger  to  the  patient 
is  in  delaying  the  operative  interference  too  long. 

When  sinus  involvement  is  suspected  it  must  be  remembered 
that  the  blood  culture  loses  its  diagnostic  value  to  some  extent, 
as  there  is  a  definite  bacteremia  in  scarlet  fever.  In  an  article 
that  will  shortly  appear  in  the  Journal  of  Infectious  Diseases,  Drs. 
Henry  and  Dick  will  show  that  blood  cultures  in  twenty  out  of 
twenty-four  scarlet  fever  patients  gave  positive  results.  The 
differential  leucocyte  count  should  be  closely  watched.  Examina- 
tion of  the  spinal  fluid  should  be  made  if  evidence  of  meningeal 
irritation  is  present.  When  mastoid  symptoms  are  indefinite,  X-Ray 
pictures  should  be  taken  if  feasible.     A  suspicion  of  mastoid  in- 
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volvement  is  at  times  aroused  by  the  appearance  of  swelling  and 
edeina  over  the  mastoid  process  which  arises  from  inflammation  of 
the  higher  cervical  glands.  In  these  cases  a  point  of  value  is  that 
the  swelling  usually  appears  below  the  tip  and  extends  upwards. 
It  differs  from  the  usual  place  of  appearance  at  the  upper  portion 
of  the  mastoid  as  is  found  generally  in  children.  Tenderness  over 
the  tip  may  arise  from  the  same  cause. 

The  occurence  of  a  facial  paralysis  in  the  course  of  a  severe  otitis 
accompanying  scarlet  fever  is  in  most  instances  an  indication  for 
opening  the  mastoid  process  and  providing  for  drainage  from  the 
middle  ear  through  the  antrum.  Delay  in  operating  may  mean  a 
great  deal  in  so  far  as  the  permanency  or  recovery  of  the  paralysis 
is  concerned. 

The  treatment  of  the  aural  complications  naturally  divides  itself 
into  their  prevention  if  possible  and  their  cure  if  they  have  already 
made  their  appearance.  Under  prevention  we  must  try  to  alleviate 
the  accompanying  nasal  and  pharyngeal  conditions.  For  the  latter 
flushing  of  the  throat  with  very  mild  antiseptic  solutions  is  of  value. 
If  douching  is  employed  for  the  nose  it  should  be  carried  out  very 
carefully.  I  do  not  believe  it  is  to  be  recommended  as  a  general 
procedure  in  children.  The  employment  of  bland  oils  with  small 
amounts  of  menthol  and  camphor  seems  to  afford  some  relief.  For 
the  removal  of  secretions  froui  the  nose,  swabbing  with  cotton  appli- 
cators is  of  value  as  is  also  the  use  of  a  suction  pump  in  young  pa- 
tients. We  must  also  employ  measures  to  minimize  as  much  as  pos- 
sible the  constitutional  disturbances.  Attention  to  proper  elimini- 
tion,  sponging  for  temperature,  the  careful  regulation  of  the  diet 
where  we  have  a  nephritic  irritation,  are  all  necessary  if  we  wish  to 
prevent  or  influence  the  local  infection  favorably. 

When  the  diagnosis  of  an  involvement  of  the  middle  ear  is  made, 
early  treatment  will  depend  upon  the  conditions  present.  If  the 
membrane  is  congested  and  there  is  but  slight  evidence  of  an  exudate 
present  in  the  cavum  tympani  we  may  try  to  abort  the  otitis  by  the 
application  of  heat  externally  or  the  installation  of  a  5%  to  10% 
solution  of  carl)olic  acid  in  glycerine.  Irrigations  of  a  hot  boric 
acid  solution  often  seem  to  be  of  value  as  does  also  the  application 
of  moist  dressings.  Where  bulging  is  present,  incision  should  be 
made.  If  the  middle  ear  condition  is  accompanied  by  a  violent  in- 
flammatory condition  external  to  the  drum,  incision  should  be  made 
early.  As  a  general  rule  the  earlier  a  free  incision  of  the  drum 
membrane  is  made  the  less  likely  one  is  to  have  large  perforations 
and  possible  destruction  of  the  drum  membrane.    Unfortunately  in 
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a  certain  number  of  cases  severely  toxic  or  septic  from  the  begin- 
ning, it  is  impossible  to  prevent  destruction  or  extension  in  spite  of 
anything  we  may  do.  After  drainage  is  established  it  is  important 
that  it  be  maintained.  At  times  this  will  necessitate  oft  repeated 
incisions  in  the  membrane.  The  treatment  that  I  have  found  to  be 
of  the  most  value  consists  only  in  keeping  the  ear  as  clean  and  as  dry 
as  possible.  For  irrigation  we  use  a  solution  of  boric  acid  or  normal 
salt.  After  the  ear  is  cleansed  alcohol  in  various  strengths  may  be 
instilled  and  allowed  to  remain  for  a  few  moments.  The  ear  is  then 
carefully  dried  and  gauze  wicks  are  inserted.  These  wicks  are 
changed  as  often  as  they  become  saturated.  The  instructions  to 
the  nurses  are  very  firm  on  this  point.  In  the  acute  stage  of  the 
disease  this  naturally  means  a  good  deal  of  work  but  I  feel  that  in 
no  other  way  could  we  get  results. 

If  at  the  end  of  several  weeks  the  aural  discharge  gives  no  indi- 
cation of  diminishing  in  amount  in  spite  of  the  most  careful  atten- 
tion the  question  arises  as  to  what  should  be  the  next  step.  It  is 
true  that  we  may  continue  the  local  treatment  until  the  require- 
ments of  the  Health  Department  are  complied  with  in  regard  to  the 
length  of  time  patients  with  discharging  eare  are  compelled  to  re- 
main in  the  hospital.  This  is  not  satisfactory  from  the  physical  and 
economic  standpoint  of  the  patient  or  to  others  from  the  possibiliy 
of  the  dissemination  of  infection  from  the  discharging  ear. 

In  these  cases  several  things  may  be  considered ;  first,  the  use  of 
vaccines ;  second,  the  correction  of  conditions  in  the  upper  respira- 
tory tract  which  contribute  to  a  continuation  of  the  infection ;  third, 
the  mastoid  operation  to  provide  for  better  drainage  from  the  an- 
trum and  middle  ear  cavity.  As  with  other  forms  of  treatment, 
vaccine  therapy  will  have  its  positive  as  well  as  negative  results. 
Too  much  reliance  should  not  be  placed  upon  it  alone.  It  has 
seemed  to  me  from  its  use  in  other  conditions  that  it  has  its  greatest 
value  when  used  supplementary  to  operative  procedures.  In  the 
absence  of  clinical  signs  other  than  the  discharge  we  must  depend 
largely  upon  its  amount  and  character  to  furnish  our  indications  for 
operative  interference.  As  a  rule  if  the  discharge  is  persistent  and 
of  a  mucoid  type  our  attention  will  be  drawn  to  the  nose  and  es- 
pecially to  the  nasopharynx.  If  the  discharge  remains  profuse  and 
purulent  after  a  number  of  weeks  we  must  recognize  tlie  fact  tliat 
the  cavum  tympani  alone  cannot  be  responsible  for  the  excessive 
amount  of  p\is.  The  nasopharynx  must  also  receive  the  required 
attention  in  these  cases  but  in  general  nothing  short  of  tlie  posterior 
drainage  will  suffice  to  bring  about  recovery. 
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A  matter  upon  which  there  is  some  difference  of  opinion  is 
whether  it  is  advisable  or  wise  to  remove  the  adenoids  during  the 
convalescent  stage  of  the  infectious  disease.  I  think  that  tliis 
depends  largely  upon  the  general  condition  of  the  patient.  If 
the  latter  is  satisfactory  and  a  clear  indication  for  operation  is 
present,  it  should  be  done.  Even  in  those  cases  which  have  recov- 
ered from  the  aural  infection,  the  removal  of  the  adenoids  is  to  be 
rcommended. 

The  treatment  for  the  more  serious  complications  does  not  differ 
from  that  pursued  in  cases  arising  independent  of  infectious 
diseases.  It  is  needless  to  say  that  wherever  possible  treatment 
should  not  be  neglected  from  the  standpoint  of  the  hearing  in  any 
of  the  cases,  catarrhal  or  suppurative,  after  recovery  from  the 
exanthem. 

In  conclusion  the  writer  wishes  to  emphasize  what  has  been 
stated  by  others  many  times  : 

1st,  the  closer  cooperation  between  the  attending  physician  and 
the  aurist  in  private  practice. 

2nd,  the  necessity  of  competent  aural  surgeons  being  in  attend- 
ance in  hospitals  for  contagious  diseases. 

3rd,  the  isolation  of  patients  in  these  hospitals  at  least  up  to 
the  period  of  convalescence,  lessening  the  liability  to  cross 
infectious. 

4th,  the  necessity  of  the  closest  attention  to  patients,  which 
includes  routine  examination  of  the  ears  in  at  least  the  younger 
patients,  and  careful  obsen^ation  and  treatment  when  symptoms 
of  aural  extension  arise. 

DISCUSSION. 

Dr.  Heniy  O.  Reik,  Baltimore,  Md.,  considered  the  papers  of  Dr. 
Borden  and  Dr.  Friedljerg  as  two  of  the  most  important  presented  be- 
fore the  Society  for  some  time.  He  congratulated  the  authors  upon 
the  very  complete  manner  in  which  they  covered  the  subject,  the  com- 
plete way  in  which  they  had  digested  the  various  facts,  and  the  con- 
clusions which  they  had  brought  out.  He  thought  the  matter  might 
well  be  brought  more  closely  to  the  attention  of  the  general  physician, 
and  he  hoped  each  author  would  take  it  upon  himself  to  force  it  home 
to  those  who  have  charge  of  infectious  disease  hospitals.  Dr.  Fried- 
berg  had  called  attention  to  the  importance  of  this  in  referring  to  the 
frequency  with  which  aural  infection  takes  place  in  infectious  diseases. 
Dr.  Reik  had  recently  observed,  in  one  large  hospital  in  which  four 
hundred  beds  were  allotted  to  diphtheria  and  scarlet  fever,  that  prac- 
tically no  attention  was  paid  to  the  middle  ear.  Tympanotomy  was 
rarely  performed,  and  the  ears  rarely  examined;  the  attendant  wait- 
ing until  the  child  complained  of  pain.  Practically  one-third  of  all 
the  cases  had  spontaneous  perforation  and  otorrhea,  and  a  large  per- 
centage of  these  went  out  of  the  hospital  with  discharging  ears.  The 
number    of    complications    which    resulted    could    not    be    estimated    in 
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figures.  In  a  similai'  hospital  in  Baltimore  the  same  conditions  per- 
tained in  1912.  With  the  advent  of  a  new  superintendent  in  1913  the 
situation  was  changed.  An  otoscopic  examination  was  made  in  every 
case  admitted,  and  three  examinations  daily  after  admission,  one  in 
the  morning,  one  at  four  o'clock,  and  one  at  night.  Thirty-seven  pa- 
tients had  developed  some  indication  of  otitis  media.  The  examiner 
was  very  keen  to  observe  this  condition,  and  if  there  were  any  doubt 
as  to  the  need  of  paracentesis  he  would  operate.  Each  one  of  the  thirty- 
seven  had  tympanotomy,  and  each  child  was  dismissed  with  dry  ears. 
In  191  CE.ses  of  scarlet  fever  every  patient  went  out  without  otorrhea. 
That  showed  what  could  be  done  with  careful  observation  and  ex- 
amination. 

Dr.  Joseph  C.  Beck,  Chicago,  said  he  stayed  away  from  these  cases 
as  much  as  possible.  In  Cook  County  Hospital,  in  Chicago,  there  was 
great  neglect  of  patients  of  this  class  because  men  who  were  able  to 
take  proper  care  of  them  did  not  like  to  treat  them.  This  was  because 
of  the  danger  of  carrying  the  infection.  He  has  had  this  experience 
in  his  own  family,  infecting  his  own  child  after  treating  a  hospital 
patient.  He  could  say  definitely  that  there  was  no  other  exposure  in 
this  case.  Every  large  hospital  should  have  a  contagious  ward,  in 
charge  of  physicians  and  nurses  specificailly  trained  for  these  diseases. 
Attending  physicians  should  be  called  only  when  absolutely  necessary. 
Another  point  to  which  he  wished  to  refer  was  the  matter  of  operating 
upon  the  nasopharynx  and  tonsils  while  the  patient  is  still  in  the  hos- 
pital. He  had  seen  a  large  group  of  cases  operated  upon  with  excel- 
lent results,  particularly  with  reference  to  recovery  from  the  nephritis 
which  is  going  on  without  typical  findings  in  the  urine  or  other  mani- 
festations elsewhere  in  the  l)ody.  In  a  large  hospital  where  operations 
could  be  performed  under  the  most  advantageous  circumstances,  es- 
pecially with  reference  to  the  e.nesthetic,  very  satisfactory  results  could 
be  obtained.  He  thought  the  open  method  of  anesthesia  a  distinct  ad- 
vance. With  reference  to  postmortem  changes  in  the  ear,  Bezold's 
latest  statistics  showed  that  these  changes  are  postmortem  unless  the 
autopsy  is  very  promptly  made. 

Dr.  J.  S.  Kirkendall,  Ithaca,  N.  Y.,  asked  Dr.  Borden  how  he  dared 
to  give  one  of  these  patients  ether  after  kidney  complications. 

Dr.  William  B.  Chamberlin,  Cleveland,  Ohio,  considered  the  papers 
presented  by  Dr.  Borden  and  Dr.  Friedberg  very  important.  He  men- 
tioned a  case  of  aural  complications  of  scarlet  fever  which  had  come 
under  his  observation  during  the  winter.  The  patient  was  a  man, 
thirty-five  years  of  age,  whose  drum  membrane  had  ruptured  spon- 
taneously without  premonitory  symptoms.  He  was  still  in  bed,  the 
scarlet  fever  infection  having  almost  spent  itself.  There  was  still  a 
profuse  discharge  from  the  ear,  but  no  signs  of  mastoiditis.  One 
morning  the  nurse  noticed  a  swelling  behind  the  ear.  He  operated, 
finding  the  most  extensive  mastoid  process  that  he  had  ever  seen  and 
every  cell  filled  with  pus  and  granulation  tissue.  He  called  attention 
to  the  value  of  the  X-ray  in  making  a  diagnosis  in  the  class  of  cases 
under  discussion.  Dr.  Ingersoll  and  he,  at  the  Lakeside  Hospital,  had 
X-ray  examination  made  in  all  cases.  In  chronic  cases  he  did  not  rely 
so  much  upon  it,  but  in  acute  cases  it  was  of  the  greatest  value.  In 
questionable  cases  he  thought  the  simple  mastoid  operation  would  do 
no  harm  if  there  proved  to  be  no  mastoid  involvement,  and  was  at- 
tended with  little  danger.  Should  there  be  mastoid  involvement,  fail- 
ure to  operate  would  do  great  harm. 

Dr.  A.  P.  Voislawsky,  New  York  City,  asked  if  the  essayists  were  able 
to  stop  the  aural  discharge.  He  had  had  a  great  deal  of  trouble  in 
having  to  keep  children  week  after  week  on  account  of  his  inability 
to  check   the  otorrhea. 
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Dr.  George  M.  Coates,  Philadelphia,  referred  to  the  value  of  vaccine 
therapy  in  the  management  of  the  conditions  under  discussion.  He 
called  attention  to  a  report  of  McKernon,  made  to  the  Society  in  1910, 
in  which  he  stated  that  by  the  use  of  autogenous  vaccines  in  cases  of 
mastoiditis  following  measles  and  scarlet  fever  upon  which  he  had 
operated,  the  time  for  wound  healing,  which  is  usually  much  prolonged 
in  these  cases,  was  reduced  to  the  normal.  A  report  of  Weston  and 
Kolmer,  in  1911,  shows  the  results  of  one  hundred  case  of  suppurative 
otitis  media  (scarlatinal)  treated  with  autogenous  vaccines.  Their 
work  wss  done  in  the  Philadelphia  Hospital  for  Contagious  Diseases. 
Under  old  methods  of  treatment,  according  to  the  histories  of  many 
hundreds  of  cases,  it  was  found  that  the  percentage  of  dry  ears  0I3- 
tained  under  thirty  days  was  only  7.4  6.  With  the  use  of  bacterins 
this  was  increased  to  22.9,  which  is  a  considerable  gain  and  a  fair 
index  of  the  value  of  bacterins  in  this  class  of  cases.  Undoubtedly 
more  dependence  will  be  placed  on  this  method  in  the  future. 

l>r.  Dunbar  Roy,  Atlanta,  Ga.,  agreed  with  Dr.  Borden  with  refer- 
ence to  the  irrigation  of  the  nasal  chambers  in  exanthematous  con- 
ditions, believing  that  it  produced  more  irritation  and  gave  rise  to 
more  possibility  of  infection  of  the  middle  ear  than  if  left  alone.  In 
the  later  stages,  when  the  discharge  was  very  thick  and  mucopurulent 
secretion  came  from  the  lateral  sinuses,  it  was  sometimes  pitiful  to 
see  young  children  trying  to  get  air  through  the  nasal  passages.  So 
long  as  the  secretion  existed  it  rendered  them  more  lial)le  to  infection 
of  the  middle  ear.  In  such  cases  he  used  a  small  rubber  tube  with  a 
bulb  at  one  end.  By  inserting  the  free  end  of  the  tube  into  the  nasal 
passage  of  one  side  and  blowing  air  through  it  he  had  found  it  pos- 
sible to  blow  through  the  opposite  side  large  quantities  of  secretion. 
The  secretion  was  thus  prevented  from  going  up  into  the  eustachian 
tul)e.  The  child  was  rendered  much  more  comfortable  l)y  clearing  out 
the  nasal  chambers  in  this  way. 

Dr.  H.  Hollirook  Curtis,  New  York  City,  thought  it  would  be  better 
to  suck  the  secretion  out  than  to  blow  it  up  in  the  manner  described 
by  Dr.  Roy. 

Dr.  Talbot  R.  Chambers,  .Jersey  City,  N.  J.,  spoke  favorably  of  the 
Yankauer  nasal  speculum,  through  which  he  hed  relieved  the  discharge 
in  a  number  of  cases  of  eustachian  catarrh,  by  means  of  iodine  appli- 
cations. 

Dr.  Norval  H.  Pierce,  Chicago,  emphasized  the  importance  of  early 
paracentesis  in  these  cases.  It  was  absolutely  necessary  to  resort  to 
paracentesis  early  in  order  to  prevent  mastoid  l)one  complications.  If 
one  remembered  the  anatomy  of  the  regions  involved, — the  aditus,  the 
cavum,  the  pneumatic  spaces,  all  communicating  by  minute  tubes  with 
the  antrum,  it  would  be  easy  to  see  that  paracentesis  can  prevent  in- 
volvement of  the  mastoid  bone  only  when  done  early.  At  the  very 
inception  of  otitis  media  the  infection  spread  immediately  down  these 
tubes,  and  unless  the  paracentesis  be  done  at  a  point  in  the  course  of 
the  disease  before  the  mucosa  of  the  tubes  swells  one  would  be  unable 
to  draw  off  the  infectious  material  by  capillary  drain  or  otherwise,  and 
it  would  dam  up  in  the  pneumatic  snaces.  The  mucoperiosteum,  as 
well  knoM'n,  has  the  power  of  swelling  enormously,  no  other  tissue 
in  the  l)ody  having  this  power  to  an  equal  extent,  nor  of  exercisin.g 
it  so  suddenly.  In  twenty-four  hours  it  could  swell  sufficiently  to  fill 
a  large  pneumatic  space.  Paracentesis,  therefore,  did  most  good  when 
performed  early.  It  was  the  retention  of  discharge  and  the  swelling 
of  the  mucoperiosteum  that  produced  decalcification  of  the  bone  and 
consequent  mastoid   involvement. 
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Dr.  Thomas  J.  Harris,  New  York  City,  thought  this  symposium  one 
of  the  most  important  which  had  come  before  the  Society  in  many 
years.  He  regretted  that  the  general  practitioner  could  not  have  joined 
in  the  discussion.  He  asked  the  essayists,  in  closing  the  discussion, 
to  speak  particularly  of  the  prevention  of  the  complete  destruction  of 
hearing  following  the  exanthemata.  Milligan,  of  Manchester,  had  ad- 
vocated the  mastoid  operation  of  post-auricular  drainage  in  these  cases. 

Dr.  Francis  P.  Emerson,  Boston,  Mass.,  advocated  frequent  inspec- 
tion and,  if  in  doubt,  incision  of  the  drum.  He  cited  a  case  in  which 
the  patient,  when  first  seen,  had  no  other  symptom  than  fever.  He 
decided  to  wait,  and  four  hours  later  the  drum  ruptured  spontaneously. 

Dr.  Borden  referred  to  mastoiditis  without  tenderness.  The  speaker 
called  attention,  in  this  connection,  to  the  fact  that  there  is  an  in- 
strument for  measuring  the  presence  and  amount  of  tenderness,  or 
rather,  the  amount  of  pressure  necessary  to  elicit  tenderness,  which  is 
much  more  accurate  than  measuring  it  with  the  thumb  and  finger. 
This  algesimeter  was  a  very  simple  device  consisting  of  a  rod  working 
in  a  cylinder,  with  a  spring  arrangement  for  measuring  grams  of  pres- 
sure. This  apparatus  could  be  placed  directly  over  the  antrum  or  over 
the  tip  cells.  With  this  instrument  it  was  often  possible  to  elicit  ten- 
derness which  the  thumb  and  finger  would  not  detect. 

Dr.  Friedbera;,  in  closing  the  discussion,  maintained  that  the  major- 
ity of  acute  otitis  cases  would  recover  if  properly  handled.  The  result 
depended  largely,  as  Dr.  Borden  had  said,  upon  the  virulence  of  the 
infection  and  the  vitality  of  the  patient,  but  ordinarily  the  percentage 
of  recoveries  was  large.  In  the  series  reported  there  were  two  cases 
out  of  thirty-five  dismissed  from  the  hospital  with  discharging  ears. 
This  showed  what  could  be  done  by  proper  attention. 


THE     EXPLORATORY     OPENING     OF     THE     SPHENOID 

SINUS. 

By  CHARLES  PKEVOST  GRAYSON,  M.  D.,  Philadelphia,  Pa. 

By  this  exploratory  opening  I  mean  one  that  can  be  made  so 
extemporaneously,  with  so  little  discomfort  to  the  patient,  so  little 
derangement  of  his  ordinary  pursuits,  that  it  may  be  employed  for 
merely  exploratory  or  diagnostic  purposes. 

It  has  not  required  a  great  amount  of  experience  to  teach  us  that 
a  large  number  of  empyemas  of  the  maxillary  and  frontal  sinuses 
will  yield  within  a  reasonable  time  after  the  establishment  of 
proper  drainage,  to  cleansing  and  antiseptic  irrigation  and  to  judi- 
cious local  medication.  These  cases  are  not  limited  to  those  of 
recent  development  only,  but  include  many  that  have  entered  the 
chronic  class,  and  I  think  it  not  unlikely  that  many  of  us  are  in 
the  habit  of  giving  such  patients  a  fair  chance  to  display  their 
recuperative  powers  under  conservative  treatment  before  we  insist 
upon  radical  operation.  What  is  true  of  these  sinuses  is,  I  believe, 
true  also  of  an  even  larger  proportion  of  infectious  inflammations 
within  the  sphenoid  sinus,  and  it  is  tliat  we  may  give  this  sinus  the 
same  opportunity  for  natural  repair  that  I  advocate  the  making 
of  an  artificial  opening  in  its  anterior  wall  at  a  point  as  close  as 
possible  to  the  angle  of  junction  of  its  floor  with  its  internal  wall. 
As  regards  its  safety  and  the  facility  with  which  it  is  made  this 
opening  is  on  a  par  with  the  puncture  of  the  nasal  wall  of  the 
antrum  beneath  the  inferior  turbinate,  or  with  the  simple  enlarge- 
ment of  the  ostium  frontalis  by  means  of  the  rasp  or  other  instru- 
ment. As  an  operation  it  is  no  more  formidable  than  these  others, 
and  it  is  usually  even  more  easy  of  performance.  This  opening 
can  he  utilized  for  both  exploratory  and  therapeutic  purposes  and 
it  has  the  advantage  of  not  involving  either  the  destruction  or 
ci-ippling  of  any  of  the  functionally  valuable  intranasal  structures. 
The  site  at  which  it  is  made  being  most  remote  from  those  intra- 
cranial structures  the  proximity  or,  indeed,  contiguity  of  which 
to  the  roof  and  external  wall  of  the  sinus  make  the  vicinity  of  these 
latter  dangerous  ground,  is  unquestionably  the  safest  point  at 
which  the  sinus  can  be  entered.  Until  the  autumn  of  last  year  I 
liad  been   for  several   years  exploring  and  treating  a   number  of 
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sphenoid  sinuses  by  this  route  without  thinking  that  I  was  doing 
anything  that  had  not  already  been  done  probably  many  times  by 
many  operators.  Both  anatomically  and  surgically  this  point  of 
entrance  to  the  sinus  seemed  to  me  so  obviously  logical  that  I  did 
not  suspect  that  I  was  alone  in  employing  this  method  or  even  one 
of  but  a  small  number.  At  the  annual  meeting  at  Scranton  of  the 
Pennsylvania  State  Medical  Society,  however,  I  read  a  brief  paper 
the  principal  object  of  which  was  to  promote  the  conservation  of 
the  natural  resources  of  the  nose,  or,  to  put  it  differently,  to  depre- 
cate the  frequently  unnecessary  operative  sacrifice  of  the  turbinated 
bodies.  It  was  particularly  in  connection  with  the  preservation  of 
the  middle  turbinates  in  operations  upon  the  sphenoid  sinus  that  I 
urged  a  more  frequent  resort  to  this  opening  of  the  sinus  at  the 
lower  and  inner  corner  of  its  anterior  wall  instead  of,  what  I  be- 
lieved to  be,  the  customary  procedure  of  removing  the  turbinate 
as  the  first  step  of  these  operations. 

From  the  discussion  that  followed  the  reading  of  my  paper,  T 
was  able  to  draw  one  of  only  two  conclusions, — either  that  my 
audience  had  failed  to  comprehend  Avhere  and  how  T  made  the 
opening  into  the  sinus,  or  that  I  was  entirely  mistaken  as  to  the 
comparative  surgical  safety  of  that  portion  of  the  sinus  cavity 
that  I  have  indicated.  I  propose  as  briefly  as  possible  to  review 
the  matter  with  you  and  to  ask  the  benefit  of  your  opinion. 

In  the  first  place,  with  regard  to  the  surgical  anatomy  of  the 
sinus,  we  know  that  its  floor  lies,  Avith  remarkably  few  exceptions, 
not  more  than  two  or  three  m.m.  above  the  crescentic  line  that 
marks  at  once  the  base  of  the  sphenoid  body  and  the  upper  margin 
of  the  posterior  choana.  The  examination  of  a  large  number  of 
skulls  by  numerous  investigators  has  demonstrated  that  the 
septum  between  the  right  and  left  sinuses,  however  much  it  may 
deviate  to  one  or  the  other  side  posteriorly,  almost  invariably 
occupies  anteriorly  the  middle  line.  Again,  although  the  two 
sinuses  may  vary  very  greatly  in  their  relative  size,  although  one 
may  be  almost  rudimentary  and  the  other  large  enough  to  almost 
envelop  it,  yet  the  attempted  envelopment  will  occur  from  behind 
and  above  and  even  external  to  it,  but  never  in  front  of  it.  A 
most  valuable  contribution  to  our  knowledge  of  the  relative  size, 
position  and  cubical  capacity  of  the  sphenoid  sinuses  will  be 
found  in  tAvo  papers  by  a  distinguished  FelloAv  of  this  society,  Dr. 
H.  W.  Loeb,  one  of  them  published  in  the  Annals  of  Otology, 
Rhinology  and  Laryngology  in  June,  1909,  and  the  other  in  the 
same  journal  in  March,  1912. 
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Although  we  take  it  for  granted  that  no  one  will  undertake  the 
surgery  of  this  sinus  without  a  mastery  of  its  individual  and 
regional  anatomy,  yet  in  these  days  of  perfected  radiography 
there  can  be  no  necessity  or  excuse  for  the  taking  of  chances  in 
the  matter  of  encountering  possible  anomalies.  If,  therefore,  one 
should  be  in  doubt  even  as  to  the  existence  of  the  sinus;  if  its 
ostium  cannot  be  located  or  the  clinical  signs  present  are  not 
conclusive  in  their  testimony,  a  series  of  radiographs  taken  at 
different  angles  will  provide  us  with  all  the  knowledge  necessary 
to  make  the  opening  of  the  sphenoid  as  nearly  as  possible 
absolutely  free  from  uncertainty  and  risk. 

A  very  few  words  will  -suffice  for  the  operation.  The  inner  or 
nasal  portion  of  the  anterior  surface  of  the  sphenoid  body  is 
exposed  as  widely  as  possil)le  by  shrinking  the  turbinate  with  one 
of  the  adrenal  preparations.  The  field  of  operation  is  anesthetized 
with  cocaine  and  then  rendered  ischemic  by  the  adrenal  solution. 
When  this  has  been  done,  the  course  of  the  sphenopalatine  artery 
is  usually  so  distinctly  visil)le  that  it  can  be  readily  avoided. 
The  application  of  a  diluted  tincture  of  iodine  will  be  sufficient 
for  purposes  of  sterilization.  The  instrument  with  which  1 
])erforate  the  sinus  wall  is  a  straight  drill.  It  is  tipped  with  a 
conical  burr  6  man.  in  length  and  measuring  2i/>  m.m.  from  its 
point  to  its  greatest  diameter.  I  have  already  indicated  the  spot 
to  which  the  drill  is  applied, — 2  or  3  m.m.  above  the  line  which 
divides  the  anterior  from  the  inferior  surface  of  the  sphenoid 
body  and  close  to  the  attachment  of  the  ethmoid  plate  in  the 
middle  line.  The  opening  that  it  makes  is  2  m.m.  in  diameter,  a 
size  quite  sufficient  to  permit  the  escape  of  any  fluid  within  the 
sinus,  the  introduction  of  an  appropriate  irrigating  cannula,  or, 
should  it  seem  advisable,  the  distal  jaw  of  a  biting  forceps  with 
which  the  opening  may  be  enlarged.  I  have  never  known  a  patient 
to  complain  that  the  operation  was  painful.  The  blood  shed  is 
scarcely  more  than  a  trace.  There  is  no  shock,  and  if  the  patient 
is  not  already  in  bed  there  is  no  occasion  to  order  him  there.  If 
the  exploration  of  the  sinus  proves  to  be  pathologically  negative, 
the  breach  will  close  within  twenty-four  hours.  A  mild,  form  of 
consternation  that  seemed  to  attack  some  of  my  Scranton  audience 
last  year  was  due,  I  think,  to  a  misunderstanding  as  to  the  manner 
in  which  this  drill  is  used.  I  know  that  one  of  them  at  least  nnist 
have  gotten  the  inii)ression  that  I  attached  it  to  a  dental  engine 
or  an  electro-motor,  else  he  Avoidd  scarcely  have  warned  me  that 
"ripping  and  tearing"  my  way  into  the  sphenoid  sinus  was  a 
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highly  dangerous  procedure.  I  want  no  such  impression  to  find 
a  lodging  in  your  minds.  The  drill  is  intended  to  be  manipulated 
by  the  hand  only,  the  thumb  and  a  finger  being  sufficient  to  rotate 
it.  Once  engaged  in  the  bone  it  will  make  its  way  practically 
without  pressure,  and  a  hand  endowed  with  only  the  most  ordinary 
seuse  of  touch  will  know  the  moment  that  the  burr  has  reached 
the  point  of  its  greatest  girth.  I  use  this  drill  in  preference  to  a 
curet  or  a  trocar  and  cannula  for  these  reasons  —  that  it  will  pene- 
trate the  wall,  as  I  have  just  said,  practically  without  pressure;  that 
the  bone  is  perforated  cleanly  and  smoothly  instead  of  being 
scraped  and  perhaps  more  or  less  splintered;  that  the  opening 
is  always  of  the  same  size  and  that  no  larger  than  necessary;  and 
finally,  that  no  more  tissue  is  injured  than  that  represented  by 
the  size  of  the  opening. 

In  advocating  this  method  of  investigating  the  sphenoid  sinus. 
I  do  not  for  a  moment  assume  that  I  am  proposing  a  new  oper- 
ation. I  am  doing  no  more  than  suggesting  that  we  begin  our 
operations  upon  its  anterior  wall  at  its  point  of  greatest  safety  in- 
stead of  oiding  them  there.  If  improved  drainage  and  a  brief 
course  of  irrigations  are  all  that  are  needed  to  relieve  symptoms 
and  to  remove  the  pathological  condition  present,  we  have  in  this 
opening  one  that  is  perfectly  situated  for  drainage  and  one 
through  which  the  cavity  can  be  readily  and  thoroughly  cleansed. 
JMy  OAvn  experience  has  provided  me  with  very  few  cases  in  which 
cleansing  of  this  sinus  could  be  satisfactorily  effected  by  way  of 
its  natural  opening.  The  situation  and  size  of  the  ostium  sphenoi- 
dale make  it  one  of  the  several  instances  in  which  nature  has 
seemed  not  to  have  forseen  and  provided  for  certain  pathological 
contingencies.  Moreover,  I  say  again,  entering  the  sinus  in  this 
locality  removes  any  necessity  for  even  a  partial  ablation  of  the 
middle  turbinate. 

•It  will  be  pertinent  to  make  some  reference  to  certain  conditions 
in  which  I  have  found  this  innocent  and  easily  made  opening  of 
great  utility  and  convenience.  There  are  times  when  in  spite  of 
careful  and  repeated  examinations  we  cannot  be  positive  whether 
a  stream  of  pus  coming  from  the  reeessus  sphenoethmoidale  has 
its  source  in  the  posterior  ethmoidal  cells  or  in  the  sphenoid  or  in 
both.  In  a  few  moments  by  means  of  this  exploratory  opening 
we  can  not  only  exclude  the  sphenoid  should  it  be  innocent,  but 
if  it  be  found  to  contain  pus  and  this  be  evacuated  and  the  sinus 
cleansetl.  then  if  the.  flow  of  pus  from  above  continues  we  ma.v  be 
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assured  that  the  posterior  ethmoidal  cells  are  also  the  seat  of  a 
suppurative  process. 

The  possible  implication  of  the  sphenoid  sinus  in  the  etiology 
of  certain  cases  of  neuralgia  of  the  fifth  nerve  can  be  quickly 
decided  by  the  making  of  this  opening.  Greenfield  Sluder  has 
already  shown  the  dependence  of  many  such  neuralgias  upon  the 
irritation  arising  from  infectious  processes  within  the  sphenoid, 
and  closely  allied  to  these  neuralgias  are  many  severe  and  per- 
sistent headaches  the  understanding  and  management  of  which 
would  be  greatly  helped  by  a  similar  investigation  of  this  sinus. 

In  addition  to  these  painful  affections  there  is  a  class  of  naso- 
pharyngeal catarrhs,  catarrhs  of  distinctly  mucopurulent  and  irri- 
tative type,  in  which  the  futility  of  ordinary  methods  of  treat- 
ment should  suggest  the  exploration  of  the  sphenoid.  Manifestly, 
the  cases  to  which  I  particularly  refer  are  those  in  which  the  nose 
and  the  other  accessory  sinuses  can  be  excluded  as  causative 
factors. 

In  closing.  I  hope  I  have  made  it  clear  that  my  object  in  exploit- 
ing this  method  of  investigating  the  sphenoid  sinus  is,  in  the  first 
place,  to  dislodge  the  idea  that  still  seems  existent  in  many  minds 
that  the  ostium  sphenoidale  should  always  be  the  starting  point 
for  any  operation  upon  the  sinus;  to  lessen,  if  successful  in  this. 
the  frequency  with  which  the  middle  turbinate  is  unnecessarily 
removed,  or,  in  other  words,  to  substitute  for  a  somewhat  for- 
midable and  tissue  destroying  operation  one  that  is  technically 
simple  and  unattended  by  any  loss  of  functionally  useful  tissue ; 
to  lesson,  also,  the  hesitation,  the  timidity  even,  with  which  some 
thoroughly  qualified  men  contemplate  the  surgical  invasion  of  this 
sinus.  I  hope  no  one  will  think  that  I  underestimate  the  necessity 
for  the  utmost  caution  and  skill.  I  emphatically  do  not,  but  I  think 
that  this  sinus  is  often  avoided  and  permitted  to  continue  as  a  focus 
of  infection  because  of  an  exaggerated  conception  of  the  danger 
that  attends  its  exploration.  I  have  not  yet  found  any  anatomic 
basis  for  regarding  it  as  a  sanctuary  which  even  its  natural  guar- 
dian, the  rhinologist,  should  enter  with  a  trembling  hand. 

DISCUSSION. 

Dr.  H.  Holbrook  Cuitis,  New  York  City,  defended  the  usual  operation 
of  opening  the  sinus  through  the  natural  orifice,  for  the  reason  that  the 
frequent  excursions  of  the  cell  described  by  Sieur  and  .Jacob,  impinging 
on  l)oth  the  sphenoid  and  antral  walls,  might,  by  injury,  lead  to  an 
infedion,  and  because  the  cell  overhung  the  sphenopalatine  fissure  and 
ganglion,  these  structures,  as  well  as  the  optic  and  superior  maxillary 
nerves,   might  be  injured  in  case  Sieur's  cell  was  entered  by  accident 
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and  infected.  Di*.  Curtis  then  went  into  the  question  of  opening  the 
inferior  face  of  the  sinus,  which  Dr.  Grayson  explained  he  had  not 
advocated,  and  the  remarks  were  withdrawn. 

Dr.  Koss  Hall  Skillerii,  Philadelphia,  was  not  in  accord  with  the 
essayist  as  to  the  indications  for,  or  the  method  of  opening  the 
sphenoid.  Unless  purulent  secretions  were  present  in  the  spheno- 
ethmoidal fissure  in  frank  cases,  or  the  typical  pressure  symptoms  were 
present  in  the  closed  and  latent  type,  he  did  not  perceive  the  indication 
for  exploratory  opening.  As  to  the  method,  he  preferred  the  one  which 
is  constantly  under  control  of  the  eye.  This  was  nearly  always  possible 
in  the  presence  of  disease,  for  it  was  a  well-known  fact  that  a  diseased 
sinus  is  always  easier  to  sound  than  a  healthy  one,  this  being  due  to 
the  enlargement  of  the  drainage  passages  by  the  constantly  outflowing 
secretion.  In  his  experience,  this  was  peculiarly  adaptable  to  the 
sphenoid.  Under  these  circumstances,  after  the  sound  had  found  the 
ostium  and  had  penetrated  into  the  sinus,  it  was  a  simple  matter  to 
introduce  a  small  Hajek  curet  or  an  evulsor  and  to  make  a  compara- 
tively large  opening  in  the  anterior  wall  and  at  its  thinnest  part.  AT 
danger  of  penetrating  the  cril)riform  i)late  or  completely  missing  the 
sinus  was  obviated.  It  would  seem  that  this  is  resilly  the  safest  and 
sanest  method  of  approaching  this  cavity  lor  diagnostic  and  therapeutic 
purposes. 

1)1'.  John  O.  Koe,  Rochester,  N.  Y.,  said:  "It  is  not  difficult  to  find 
the  natural  opening  of  the  sphenoidal  sinus,  although  I  think  Dr.  Skil- 
lern  had  located  it  somewhat  lower  than  I  have  generally  found  it.  My 
own  method  of  locating  the  oi)ening  is  to  i)ass  the  prolje  tlong  the 
lower  l)order  of  the  middle  turbinate,  using  it  as  a  guide;  then,  by 
turning  the  end  of  the  ])robe  slightly  upward,  the  sphenoidal  opening- 
is  readily  entered.  In  some  cases  the  opening  can  be  seen  by  anterior 
rhinoscoi)y  when  the  middle  turbinate  is  small.  When  the  opening  has 
been  found,  the  cavity  can  be  explored  in  every  direction  and  any 
abnormalities  dealt  with  as  conditions  indicate.  Since  suppurative 
conditions  are  those  most  commonly  found  in  these  cases,  free  drainage 
of  the  cavity,  as  pointed  out  by  Dr.  Grayson,  in  his  excellent  paper, 
is  of  the  utmost  importance.  This  I  have  estaljlished  most  easily  by 
taking  away  the  lower  wall  with  forceps,  cutting  downward  in  an 
anteroposterior  direction.  In  the  removal  of  this  bone,  however,  I  have 
not  often  found  it  so  slender  and  fragile  as  Dr.  Grayson  has  indicated; 
but,  on  the  contrary,  usually  quite  hard  and  dense,  sometimes  requiring 
the  use  of  the  chisel. 

1  might  relate,  in  this  connection  that  a  few  years  ago  there  came 
under  my  ol^servation  an  exceedingly  interesting  case  of  tic  douloureux, 
due  to  a  mixomatous  growth,  occupying  the  entire  cavity  of  the  sinus, 
and  on  the  removal  of  this  growth  the  tic  douloureax  subsided. 

When  we  consider  the  great  anatomical  variations  in  different  skulls, 
in  no  case  would  1  attempt  to  drill  or  chisel  an  opening  into  the 
sphenoid  sinus  without  first  having  found  the  natural  opening  to  serve 
as  a  guide  for  the  operation. 

Dr.  Talbot  H.  Chambers,  Jersey  City,  N.  .1.,  thought  it  better  to  start 
with  the  natural  opening,  enlarging  it  as  much  as  necessary,  rather  than 
to  make  a  second  opening. 

Dr.  Frank  II.  Spencer,  Boulder,  Colo.,  said  one  could  easily  use  the 
Andrews  i)robe  to  find  the  oi)ening.  It  was  perfectly  justifiable  to 
remove  the  posterior  half  or  one-third  of  the  middle  turbinate  in  order 
to  expose  the  sphenoid  cavity.  The  thin  amterior  wall  could  be  broken 
down  and  an  opening  gained  which  would  be  large  enough  for  thera- 
peutic purposes.  That  could  be  done  with  cocaine  anesthesia  in  simple 
cases. 
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Dr.  Grayson,  in  closing  the  discussion,  could  only  repeat  that  in  his 
opinion  the  chief  objection  to  the  usual  method  of  opening  the  sphenoid 
sinus  was  that  it  was  begun  in  what  was  concededly  a  region  of  risk 
instead  of  l)eing  cautiously  ended  there.  He  thought  it  better  from 
every  possible  point  of  view  to  begin  the  operation  at  the  point  he  had 
designated.  Anyone  familiar  with  the  normal  anatomy  of  the  sinus, 
as  well  as  with  its  occasional  abnormalities,  must  admit  that  this  is  the 
safest  locality  not  only  at  which  to  enter  it,  l)ut  from  which  to  begin 
the  removal  of  its  anterior  wall.  The  terms  thin  and  thick  which  had 
been  applied  to  this  wall  were  purely  relative,  and  when  one  spoke  of 
its  lower  being  thicker  than  its  upper  ])ortion,  it  meant  no  more  than 
a  difference  of  one  or  two  millimeters,  which  was  certainly  of  no 
surgical  consequence  wliatever.  It  was  scarcely  conceivable  that  any- 
one with  the  delicEcy  of  touch  that  the  rhinologist  should  possess  could 
inflict  any  injury  through  this  operation.  Its  greatest  merit,  in  fact, 
lay  in  its  freedom  from  any  unnecessary  or  concomitant  injury.  The 
opening  was  made  under  the  direct  inspection  of  the  eye,  and  there 
was  no  flow  of  blood  to  obscure  the  field  of  ojieration.  In  the  large 
majority  of  cases,  it  was  necessary  to  remove  no  more  then  the  inner 
portion  of  the  anterior  wall,  and  he  had  yet  to  hear  a  single  good  reason 
for  continuing  the  ablation  of  the  middle  turlnnate  in  order  that  we 
might  begin  sphenoid  operation  at  its  awkwardly  and,  comparatively, 
dangerously  placed  ostium. 


A  NEW  TECHNIQUE  FOR  THE  REMOVAL  OP  INTRINSIC 
GROWTHS  OF  THE  LARYNX. 

By   nOBERT   CLYDE   LYNCH,   M.   D.,   New   Orleans,   La. 

Since  the  discovery  of  the  laryngoscope  by  Garcia  in  1854,  it 
has  been  the  keen  desire  of  laryugologists  to  relieve  the  larynx  of 
many  of  its  vicissitudes. 

When  Lewin  Von  Brnns,  or  Walker,  removed  the  first  tumor 
from  the  larynx  by  the  aid  of  a  mirror  through  the  natural 
passages,  Avliat  a  great  step  forAvard  was  made  from  the  older 
methods  of  their  blind  removal  by  forceps  and  finger! 

The  discovery  of  general,  and  then  local  anesthesia,  marked 
another  epoch  in  the  climb  to  treat  the  larynx  in  a  more  surgical 
manner  with  an  ever  increasing  regard  for  its  function  after  the 
primary  relief  had  been  obtained. 

Such  procedures  being  practised  in  the  manner  known  so  well 
to  you  as  the  indirect  method,  carried  with  it  an  element  of  per- 
sonal equasion  both  as  to  patient  and  doctor,  hours  of  throat 
education,  tolerance  for  anesthesia,  —  especially  local  —  and  the 
peculiar  psychical  phenomena  that  present  at  the  very  last 
moment,  to  defeat  that  most  trying,  most  exacting  procedure 
known  to  surgery.  —  the  removal  of  a  papilloma,  or  fibroma  from 
the  vocal  cord. 

So  unsatisfactory  and  in  a  way  unsurg'ical  was  the  method  that 
the  Masters  of  our  work,  sought  continuously  newer  means  to  deal 
more  accurately  and  scientifically  with  these  conditions,  and  if 
possible,  to  eliminate  the  multitude  of  difficulties  that  usually 
present  during  the  progress  of  indirect  operations.  ]\Iany  short- 
comings developed  from  the  improper  interpretation  of  the  point 
of  attachment,  size,  shape  and  extent  of  the  new  growth ;  and 
because  of  these  inaccuracies,  as  well  as  those  that  developed 
after  the  grabbing  type  of  operation,  all  were  seeking  for  some- 
thing more  definite. 

To  mention  Killian,  Bruenings,  Jackson  and  Ingalls,  is  sufficient 
to  acquaint  you  with  the  method  of  direct  laryngoscopy  and  the 
remarkable  growth  and  improvement  in  this  later  step,  though 
more  accurate  and  i)ossibly  less  difBcult,  is  not  without  its  own 
deficiencies.  Lastly,  by  accident,  Killian  discovered  the  possi- 
bilities of  suspension  and  with  his  careful  study  presented  to  the 
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world  the  Suspension  Laryngoscope.  The  latter  apparatus 
removes  the  greatest  obstacles  to  direct  laryngeal  inspection,  and 
now  opens  up  new  methods  of  study,  diagnosis,  and  surgery,  for 
the  relief  of  the  various  conditions  to  which  the  larynx  is  heir. 


Arrangement 


if     Fatit-iit,    Operator,    A.ssi.slant.s.    Ani-.-^l  lut  isi.     Suction    Tjl)C, 
JOtc,  Taken  I)iiring  rM.«si-ftion  of  Pai'illonia. 


From  a  surgical  standpoint,  our  efforts  are  directed  mainly 
against  the  removal  from  the  larynx  of  the  various  tumor  forma- 
tions, both  benign  and  malignant,  to  wlui-h  it  is  liable.  As  the 
indications  for  treatment  are  quite  plain,  it  remains,  then,  for  us 
to  develop  such  methods  as  appeal  to  us  individually  or  collec- 
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tively  as  ideal,  or  nearly  so,  as  is  within  our  imaginations  to 
conceive  and  execute. 

The  type  of  instrument  that  has  served  us  up  to  this  time,  is 
some  one  of  the  hundred  varieties  of  the  forceps,  be  they  pinching, 
biting,  punching,  or  the  double  curet,  dull  or  sharp,  etc.  Brietly, 
the  technique  is  to  grab  more  or  less  accurately,  and  pull  or  twist, 
or  both,  let  come  what  will, — and  therein  lies  the  most  unsurgical 
part  of  this  type  of  surgery.  AVe  would  criticise  our  colleague,  the 
Laparotomist,  or  Gynecologist,  for  such  a  method  in  dealing  with 
similar  lesions  in  his  domain.  I  hope  to  convince  you  that  the  way 
is  now  clear  to  deal  with  the  larynx  in  exactly  the  same  manner 
as  our  brothers  do  in  other  parts  of  the  body ;  and  with  the  instru- 
ments, I  will  show  you  I  can  dissect  accurately,  ligate  bleeding- 
points,  cover  raAv  surfaces  by  sutures,  and  do  plastic  work  with 
almost  as  much  ease,  and  quite  as  much  accuracy,  as  my  brother 
surgeon  who  works  in  the  vagina,  rectum  or  abdominal  cavity. 
The  Suspension  Laryngoscope  is  necessary  to  all  this  work,  and  I 
use  it  in  its  simplest  form  with  an  improvement  that  to  me  is 
essential. 

The  primary  re(|uisite  is  perfect  quiet  of  the  part,  so  that  the 
selection  of  an  anesthetic  and,  above  all,  its  administration,  is 
most  important.  For  all  procedures  that  are  to  be  somewhat 
prolonged,  and  in  all  children,  I  much  prefer  a  general  anesthetic, 
though  I  have  kept  one  patient  on  the  Suspension  Apparatus  for 
one  hour  and  ten  minutes  under  local  anesthesia  with  her  perfect 
comfort  during  the  while. 

In  local  anesthesia,  with  the  patient  in  the  sitting  posture, 
administer  a  morphine  scopolomine  tablet  of  appropriate  dose  one 
hour  before  the  operation.  Then  apply  to  the  uvula  and  post- 
pharyngeal wall  a  10%  cocaine  solution  with  such  care  as  to  avoid 
gagging  or  coughing;  to  avoid  these  reflexes  at  the  start,  is  to 
have  comfort  and  quiet  throughout  the  performance.  Follow  this 
with  three  drops  of  the  same  solution  from  a  laryngeal  syringe 
upon  the  epiglottis,  and  wait  three  minutes,  requesting  the  patient 
to  avoid  swallowing,  and  to  spit  out  the  excess.  Next  application, 
five  drops  into  the  larynx  over  the  cords  and  down  the  trachea, 
requesting  the  patient  to  cough  out  the  excess.  From  the  sitting 
posture,  the  patient  is  then  put  upon  the  table.  The  speculum 
introduced  carefully  and  quiotl>',  adjusted  perfectly  and  slowly, 
and  the  larynx  tested  with  a  cotton  mop.  If  not  perfectly  quiet, 
more  cocaine  of  the  same  strength  is  applied  until  anesthesia  is 
perfect,  and  Ave  can  then  proceed  to  work. 
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I  have  removed  single  pedunculated  fibroma,  multiple  papilloma, 
voeal  nodules,  and  specimens  for  microscope  in  adults,  with  com- 
plete satisfaction  to  myself  and  comfort  for  my  patients  with  this 
method  of  anesthesia. 

General  anesthesia  is  more  satisfactory  for  malignant  tumors, 
papilloma  in  children,  for  plastic  work,  and  is  essential  in  all 
cases  where  perfect  relaxation  of  the  parts  concerned  cannot  be 
secured  by  local  means.  I  select  ether  in  everj'  instance  admin- 
istered with  the  Cain-]\IcDermott  warm  ether  vapor  apparatus, 
luider  the  supervision  of  a  trained  anesthetist. 


fmf 


1  Artery  Forceps,  curved  and  straight.  2  Scissors.  3  Knives,  right  angle, 
obtuse  angle  and  straight.  4  Curette.  5  Knot-tyer.  6  Needle  holder. 
7  Periostiotome,  blunt  dissector.  8  Killian  baby  forceps,  b  Sponge  holder. 
10-12    Tilting   mirrors.     11    Lynch  Larynx   Speculum. 


As  perfect  quiet  is  of  greatest  necessity,  I  insist  on  my  patient 
being  kept  continuously  in  the  surgical  stage  of  anesthesia,  secur- 
ing perfect  relaxation  of  the  parts,  conducing  to  the  most  accurate 
Avork,  and  surrounding  the  patient  with  that  type  of  anesthesia 
which  we  recognize  as  the  safest. 

Crowding  the  patient  under  to  the  limit  and  Avorking  during 
the  period  of  recovery,  and  if  that  period  is  too  short  croAvd  under 
again,  is  to  my  mind  neither  wise  nor  safe.     This  type  of  anes- 
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thesia  will  develop  for  the  operator  many  disturbances  just  at  the 
wrong  time  and  is  snrely  most  dangerous  for  the  welfare  of  the 
case.    I  caution  you  against  it. 

As  our  experience  increases  with  the  use  of  the  warm  ether 
vapor,  we  are  realizing  that  the  tracheobronchial  irritation  follow- 
ing the  use  of  this  drug  is  decidedly  over-rated,  none  having 
occurred  in  nearly  sixty  anesthesias  of  this  type.  In  order  to 
eliminate  the  reflex  element  in  the  larynx,  even  under  general 
anesthesia,  I  paint  the  parts  carefully  with  a  10%  solution  of 
cocaine,  using  only  one  application,  taking  particular  care  that 
none  reaches  the  trachea, — heeding  Jackson's  advice  regarding 
the  cough  reflex  in  larynx  operations.  I  then  prepare  the  field  by 
painting  these  surfaces  again  with  20%  solution  of  argyrol  freshly 
prepared.  Whether  this  limits  or  prevents  infection,  I  cannot 
say;  so  far  I  have  had  none,  and  I  am  inclined  to  tliink  1  get  less 
inflammatory  reaction. 

I  find  some  form  of  suction  apparatus  necessary  to  take  away 
the  secretions  that  come  from  the  salivary  glands  and  esophageal 
mucosa,  also  to  care  for  what  bleeding  occurs,  and  one  can  with 
ease  pick  up  small  fragments  of  tissue  that  may  drop  and  remove 
those  blood  clots  that  form  and  lie  on  the  posterior  wall  of  the 
trachea.  The  careful  use  of  the  suction  tube  for  cleansing  pur- 
poses as  against  sponges,  eliminates  one  of  the  factors  of  trau- 
matism, to  which  so  little  attention  has  been  paid  in  laryngeal 
work,  besides  giving  the  operator  the  cleanest  field  possible  for 
his  manipulations. 

To  secure  a  perfect  view  of  the  entire  interior  of  the  larynx, 
including  the  anterior  commissure,  I  have  found  it  necessary  to 
modify  the  original  apparatus  of  Killian  and  Albrecht  in  only  two 
ways:  1st — The  limit  of  motion  in  the  horizontal  of  the  traveling 
crane  or  gallows  is  entirely  too  short,  and  to  obviate  this,  a  table- 
top  is  so  constructed  as  to  have  a  projecting  platform  twelve 
inches  long  and  four  inches  wide,  the  remaining  width  of  the  top 
being  hinged  to  drop  at  right  angles.  This  removes  the  necessity 
of  dragging  the  patient  on  the  table  and  disarranging  the  sterile 
coverings,  and  allows  the  proper  placing  of  the  crane  to  give 
twelve  inches  more  of  motion  for  adjustment  to  proper  view. 
2nd — The  mechanism  of  the  tooth-plate  of  the  mouth  gag  is  bad; 
it  sticks  and  jams,  and  the  range  of  motion,  Vi  inch,  is  entirely  too 
small  to  suit  all  cases.  My  modification  now  allows  one  inch  more 
room  in  the  vertical,  and  one  in  movement  in  the  horizontal,  the 
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latter  being  controlled  by  a  screw  wliicli  will  not  stick  and  can  be 
adjnsted  properly  and  (jnicklN'.  This  permits  nie  to  nse  shorter 
tongue  plates  and  does  away  witli  the  epiglottis  holders  of 
Albrecht  and  Freudenthal. 

Having  obtained  a  perfect  view  of  the  larynx  with  that  organ, 
and  its  owner  (piiet,  I  i)roceed  as  follows:  In  vocal  nodnles  I 
pick  up  the  afit'ected  cord  gentl\',  turn  it  nearly  to  an  angle  of  45 
degrees  that  I  may  see  its  nnder  snrface,  using  for  this  purpose 
the  baby  force])s  of  Killian.  If  the  nodule  is  of  the  pin-head  type, 
I  pick  it  oflt'  with  the  Killian  baby  double  cup  force])s.     These  are 


To    IHustrate    Table    Top,    Ether    Apparatus    and    Suction    Apparatus    Under 

Table. 


so  small  that  they  can  be  applied  as  accurately  as  one  would  pull 
a  single  hair  from  follicle. 

If  the  growtb  occupies  the  superior  surface  and  is  seen  to  in- 
volve mainly  the  subepithelial  structures,  I  split  the  surface  layer 
with  the  knife  and  pick  out  the  small  tumor  with  appropriate 
forceps,  re-applying  the  surface  membrane  and  dressing  the 
wound  with  the  tincture  of  benzoin  compound  which  will  cover 
the  area  as  collodion  would  on  the  skin  surface.  Absolute  rest 
to  the  voice  for  48  hours  will  show  the  wound  healed  and  practi- 
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cally  free  from  inflammatory  reaction.  Two  cases  operated  on 
in  this  way  have  had  clear  tones  restored  and  no  recurrence  thus 
far  —  five  months. 

In  single  pedunculated  tumors,  I  proceed  by  picking  up  the 
tumor  with  the  forceps  encircling  its  base  with  a  wedge-shaped 
incision,  removing  it  by  clear  dissection  with  a  knife.  In  one 
case  operated  on  in  this  way,  quite  a  raw  surface  was  left,  which 
I  closed  by  stitching,  using  the  finest  plain  catgut.  I  believe  this 
to  be  the  first  instance  on  record  of  stitching  in  the  larynx 
through  the  mouth,  and  the  results  were  a  perfect  healing  with 
as  little  reaction  as  one  sees  in  a  skin  wound  healing  by  primary 
union. 

This  to  me  is  far  more  surgical  than  the  older  method  of  re- 
moving bj^  tearing,  pulling  or  twisting  forces  which  must  obvi- 
ously carry  with  it  adjacent  normal  mucous  membrane,  leaving  a 
surface  to  heal  by  granulation,  producing  a  scar  of  more  or  less 
size,  the  contraction,  perhaps  interfering  with  the  normal  func- 
tion of  the  part. 

Single  papilloma  are  grasped  with  the  forceps  and  shaved  off 
below  the  level  from  which  they  spring.  One  case  of  this  type 
left  but  little  raAV  surface,  healed  kindly,  and  has  not  recurred. 
I  have  often  wondered  why  multiple  papilloma  recur  with  such 
tenacity.  The  same  tumors  appearing  on  the  skin  having  the 
same  histological  characteristics  are  removed  by  the  dermatolo- 
gist without  recurrence,  unless  the  procedure  is  not  complete, 
when  they  will  recur  ■with  the  same  frequency  as  occurs  in  the 
larynx. 

Upon  reflection  do  you  think  it  at  all  possible  to  remove  mul- 
tiple papilloma  from  the  larynx  with  any  one  or  all  of  the  forceps 
in  the  shop?  The  very  nature  of  the  instrument  prohibits  this. 
Guarded  punch  forceps  or  double  curets  cannot  remove  every 
vestige  of  a  papilloma,  any  more  than  they  will  peel  a  tonsil 
entirely  from  its  capsule.  Selecting  this  latter  site  Avhere  the 
mass  is  large  and  easy  to  reach,  you  know  that  the  complete 
morcellement  of  the  tonsil  was  impossible,  and  you  have  seen  ton- 
sillitis after  such  procedure.  Accepting  this,  is  it  not  more  than 
likely  that  papillomata  show  this  very  marked  tendency  to  recur 
because  they  have  been  incompletely  removed  ?     To  illustrate : 

Mrs.  Z.,  Italian,  a  patient  of  one  of  our  Fellows,  suffered  from 
multiple  papilloma  involving  false  and  true  cords  both  sides, 
subglottic  area  left  side  —  was  under  numerous  sittings  for  re- 
moval by  direct  methods  with  alco]u)l  applications  in  between. 
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For  two  years  this  continued.  On  account  of  change  of  resi- 
dence she  Avas  referred  to  me.  At  first  visit  she  was  five  months 
pregnant,  larynx  still  involved  to  extent  stated  above.  Two  at- 
tempts at  removal  by  direct  method  using  Jackson  speculum  and 
plain  forceps,  resulted  in  nothing  but  postponement  until  after 
delivery. 

She  returned  in  one  year  instead  of  after  delivery,  again  four 
and  one-half  months  pregnant.  Larynx  about  as  I  saw  it  on  first 
examination.  Under  ether  and  suspension,  I  grasped  the  mass 
with  Killian  l)aby  forceps  and  proceeded  to  dissect  cleanly  the 


View    Showing'    Increa.sed    Mo\ement    Laterally    of    Traveling    Crane. 

entire  area  involved.  It  was  found  after  finishing  above  the  cords, 
that  the  subglottic  space  on  the  left  side  Avas  involved.  This  mass 
was  peeled  off  below  its  level  of  growth  the  same  way.  Fearing 
lest  I  should  leave  some  small  portion  behind,  I  curetted  gently 
the  whole  surface,  including  the  subglottic  area.  This  was  then 
swabbed  freely  with  grain  alcohol.  To  my  amazement,  there  was 
practically  no  shock  but  slight  inflammatory  reaction,  and  on  trial 
the  second  day,  a  very  fair  voice  for  the  first  time  in  five  years. 
Recovery  was  complete,  with  voice  of  full,  clear  tone.  Delivery 
occurred   in   time.      This   patient    presented   one   month   ago   for 
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examination,  again  two  months  pregnant,  with  absolutely  no 
evidence  of  recurrence.  She  has  had  no  treatment,  either  local 
or  constitutional,  and  is  now  pregnant  with  no  papilloma. 

D.  B.,  Colored — A  shouting  church  member ;  multiple  papilloma 
of  larynx,  hoarse  for  two  years.  First  attempt  over  a  year  ago, 
with  direct  method  and  forceps ;  voice  hoarse  after  operation, 
return  to  aphonia  after  two  months.  Second  operation  seven 
months  ago ;  cocaine  anesthesia  suspension,  complete  removal  by 
dissection  and  curetage  of  base.  Application  of  grain  alcohol, 
patient  reported  early  in  May,  1914.  Voice  clear,  cords  white ; 
no  recurrence.    Still  shouting. 

Case  3.  "Buster,"  3  years  old.  Brought  to  clinic  with  marked 
laryngeal  obstruction  and  cyanosis.  Immediate  tracheotomy. 
Diagnosis  multiple  papilloma  practically  filling  larynx.  I  could 
not  see  by  direct  inspection  the  opening  into  trachea.  Six  months 
of  laryngeal  rest  with  the  hope  of  spontaneous  disappearance ;  no 
change  in  growth  whatever.  Five  trials  at  removal  under  ether 
by  direct  speculum  and  forceps;  very  rapid  recurrence.  Thyrot- 
omy  with  removal  of  mass. — this  in  a  child  of  3  years  with  a  very 
short,  fat  neck,  with  a  tracheal  canula  in  place  as  the  only  breath- 
way,  was  undoubtedly  the  hardest  task  I  have  ever  had,  and  I 
am  sure,  because  of  the  difficulties,  the  procedure  was  incomplete ; 
result,  complete  failure.  Two  trials  with  fulguration,  masses 
seemed  less  for  period  of  three  weel«,  then  resumed  their  usual 
appearance.  Second  period  of  rest  for  three  months.  Under  ether 
and  suspension,  the  masses  were  removed  by  dissection,  curetage 
of  base,  and  application  of  alcohol.  Respiration  re-established 
through  larynx.  Canula  removed  in  twenty-four  hours ;  voice  in 
thirty-six  hours,  and  so  far  no  recurrence.  Here  again  the  reaction 
of' inflammation  was  surprisingly  slight,  even  though  with  my 
larynx  speculum  I  removed  and  eureted  papilloma  from  the 
trachea  and  removed  granulating  masses  from  the  point  of 
entrance  of  the  tracheotomy  tube.  It  has  been  nine  weeks  since 
this  last  procedure.  The  tracheal  wouiul  is  firmly  closed,  and  the 
little  fellow  is  happy  with  a  very  good  voice  in  spite  of  his 
"surgical  career."  lie  is  being  kept  in  the  institution  merely  for 
observation. 

Albrecht  writes  of  cureting  papilloma.  "Journal  of  Laryngology 
February,  1914,"  and  is  the  only  reference  I  can  find.  Tie  uses 
the  forceps  for  removal,  and  curctes  tbe  base.  He  has  had  some 
recurrences,  and  therein  illusfrates  tlie  difference  l)elween  forceps 
removal  and  my  removal  by  dissection.    You  will  be  surprised  to 
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find  how  easy  it  is  to  do.  The  technique  is  in  no  way  difficult  or 
complicated. 

I  believe  I  am  the  first  to  remove  completely  by  dissection  an 
intrinsic  epithilioma  of  the  larynx  through  the  mouth  without  any 
external  incision,  delivering  the  tumor  in  one  mass  u])on  a 
cartilagenous  plate.  The  microscope  verifying  the  diagnosis  and 
also  the  fact  of  its  total  removal. 

Mr.  B.  applied  at  the  Eye,  Ear,  Nose  and  Throat  Hospital  at 
New  Orleans,  because  of  a  hoarse  voice  which  had  existed  for  five 
and  one-half  months  He  is  54  years  old  and  rather  thin,  though 
active  and  in  good  health,  complaining  of  gradually  increasing 


Figure    5.      Modification    of   tooth-plate    of    nioutli-gag    to    allow    one    inch 
more   motion    in    horizontal.     This   allows   use  of  shorter  tongue  plates. 

hoarseness,  slight  shooting  pains  in  the  left  ear,  and  the  desire  to 
cough  occasionally,  having  at  times,  upon  extra  exertion,  some 
noticeable  dyspnea.  Examination :  ears,  nose,  epimeso  and  hypo- 
])harynx  normal ;  two  carious  teeth,  some  pyorrhea,  tongue 
normal,  right  half  of  larynx  normal,  left  vocal  cord  replaced  by 
grayish  white  new  formation  disposed  to  extend  toAvards  ventricle, 
occupying  the  whole  cord  from  vocal  process  to  anterior  com- 
missure. No  glandular  enlargement.  Slight  lagging  of  left  aryte- 
noid, though  no  change  could  be  noticed  in  membrane  covering 
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this  cartilage.  Swallows  with  comfort  though  at  times  there  is  an 
apparent  catch.  "Wassermann  negative;  no  T.  B.  in  sputum;  Von 
Perqueit  negative  ;  K.  I.  gtts.  XXX  tid  for  three  weeks,  which  time 
was  ntilized  in  tri-A\'eekly  examinations.  No  change  after  K.  I. 
Operation  was  discussed  with  patient  and  free  consent  gained  to 
do  as  I  thought  best.  I  proposed  to  remove  the  mass  through  the 
mouth  under  suspension,  and  had  constructed  these  instruments: 
three  knives,  right  angle,  obtuse,  and  straight,  all  double  cutting 
except  last ;  periosteotome,  needle-holder,  knot-t yer,  scissors, 
artery  forceps,  mirror  for  examination  of  subglottic  region  and 
walls  of  trachea,  curet. 

Under  ether  administered  by  my  special  anesthetist.  I  proceeded 
to  examine  carefully  with  the  mirror  from  every  angle,  the  size 
and  extent  of  the  growth.  It  was  seen  not  to  enter  the  ventricle 
but  to  extend  for  a  distance  of  one-quarter  inch  below  the  cord 
over  the  cricoid  cartilage.  The  right  side  was  entirely  free  from 
any  involvement.  You  cannot  imagine  the  source  of  satisfaction 
gained  from  this  preliminary  inspection,  and  I  recommend  it  to 
you  in  all  cases,  whether  you  operate  this  way  or  not.  At  the  same 
time  the  upper  end  of  the  esophagus  was  looked  into  to  be  sure 
there  was  no  extension  in  that  direction.  Our  pathologist.  Dr. 
W.  Seeman,  was  at  hand  ready  to  make  rush  sections  for  diagnosis 
and  to  assure  me,  if  possible,  of  a  complete  removal.  I  made  a 
vertical  incision  beginning  about  one-eighth  of  an  inch  to  the  right 
of  the  commissure,  cutting  through  the  right  cord  to  the  cartilage 
and  extending  the  incision  one-half  inch  towards  the  epiglottis ; 
with  the  angular  knife,  the  incision  followed  the  apex  of  the  false 
cord,  curving  posteriorly  to  the  middle  line.  The  periosteotome 
was  inserted  and,  with  care,  I  lifted  the  perichondrium  from  the 
left  half  of  the  thyroid  cartilage,  clipped  off  the  vocal  process  of 
the  arytenoid  cartilage,  and  continued  the  subperichondrial 
dissection  on  the  cricoid  until  I  could  see  that  I  was  well  below 
the  tumor  mass.  The  posterior  vertical  incision  was  then  carried 
down  with  the  scissors,  the  anterior  with  knife,  and  the  lower 
transverse  one  was  made  with  the  straight  knife,  and  the  tumor, 
surrounded  by  apparently  healthy  tissue,  was  removed  in  one 
mass  on  its  perichondrial  plate.  Dr.  Seeman  reported  in  seven 
minutes  the  mass  to  be  epithelioma,  and  to  be  surrounded  by 
normal  tissue. 

The  raw  surface  was  large;  there  was  only  little  bleeding,  the 
suction  apparatus  caring  for  it  nicel\\  The  wound  surface  was 
dried,  inspected  scrupulously  for  any  suspicious  point,  and  the 


INTRINSIC    GROWTHS   OF    THE    LARYNX.  g^ 

whole  area  paiuted  with  tincture  benzoin  eons.  Patient  was  put 
to  bed,  flat,  and  watched  carefully.  Morphine  grains,  14.  admin- 
istered as  soon  as  he  began  to  be  conscious  from  the  anesthetic. 
You  will  find  this  to  work  well  in  ridding  one  of  the  period  of 
excitement  after  anesthesia  and.  in  many  instances,  to  relieve 
vomiting.  Perfect  quiet  was  maintained,  and  upon  awakening 
from  the  morphine,  he  was  cautioned  continuously  about  coughing 
hard  or  straining.  Ice  bags  were  applied  to  either  side  of  the 
larynx,  and  in  four  hours  sterile  water  was  taken  with  ease.  In 
two  days,  patient  was  up  in  bed;  out  on  the  third,  and  home  on 
the  fifth.  Slight  emphysema  existed  for  twelve  hours  but  did 
not  extend  and  was  only  indistinctly  felt.  Wound  was  seen  to 
granulate  nicely,  argyrol  being  instilled  over  larynx  and  into 
trachea  every  second  day.  In  five  weeks  I  could  no  longer  recog- 
nize the  slightest  evidence  of  operation  except  the  loss  of  the  left 
half  of  "viscera  of  the  larynx."  It  is  now  ten  months  since  this 
procedure  and  I  can  see  not  the  slightest  trace  of  any  recurrence. 
My  patient  is  fifty-six  pounds  heavier  and,  though  having  a 
squeaking  voice,  is,  I  hope,  well. 

Several  points  are  offered  you  for  consideration:  First,  the 
tumor  is  removed  in  one  mass  without  being  disturbed  in 
any  way  by  any  instrument  or  manipulation  which  is  the  accepted 
surgery  of  malignant  tumors.  This  being  accomplished  without 
disturbing  the  integrity  of  the  cartilaginous  box,  must  diminish 
in  a  great  measure  the  possibilities  of  a  recurrence.  If  tumors  of 
this  class  spread  rather  by  contiguity  of  tissue  than  through  the 
lymphatics  in  this  locality,  and  if  we  accept  the  fact  that  the 
invasion  of  this  spread  is  resisted  most  strongly  by  cartilaginous 
tissue,  we  then  have  two  very  excellent  reasons  for  expecting  far 
better  results  than  can  be  obtained  by  any  procedure  that  begins 
by  splitting  the  cartilage  and  thereby  furnishing  a  gateway  for 
invasion  into  the  skin  and  subcutaneous  tissues.  Though  brilliant 
cases  of  removal  and  cure  of  malignant  growths  of  the  larynx  by 
punch  forceps  working  through  the  mouth  have  been  reported  by 
Killian  and  Chappell.  the  method  cannot  appeal  to  your  surgical 
sense  in  any  Avay.  and  is  directly  against  modern  advice  relative 
to  the  surgery  of  malignancy. 

My  experience  with  thyrotomy  for  cancer  covers  five  cases,  one 
of  which  recurred,  and  this  recurrence  took  place  in  the  line  of 
incision  rather  than  through  the  lymphatics  or  by  extension  from 
either  end  of  the  cartilaginous  box.     I  am  certain  that  my  expe- 
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rieiice  liere  is  not  unique,  and  I  believe  that  this  is  the  road  of 
selection  for  the  secondary  invasion. 

Secondly,  since  the  contour  of  the  thyroid  and  cricoid  cartilages 
are  preserved  in  their  normal  state,  the  possibilities  of  secondary 
stenosis  are  most  remote.  One  is  convinced  of  the  impossibility 
of  obtaining  cartilaginous  or  bony  union  after  thyrotomy,  and 
Jackson  advises  against  any  stitching  of  these  parts  at  all.  Surely, 
then,  the  dysphagia  greatly  increased  dangers  of  infection,  the 
long,  slow  process  of  granulation,  and,  most  of  all,  the  incomplete 
and  faulty  approximations  of  the  parts  speak  either  for  recurrence 
or  for  stenosis.  On  the  contrary,  all  this  is.  avoided  by  ray  tech- 
nique and  my  patient  has  never  had  the  least  sign  of  obstruction ; 
has  a  passageway  that  is  beautifully  wide  and  that  cannot  now 
possibly  contract  to  a  degree  anywhere  near  stenosis.  On  the 
other  hand,  two  of  my  renuiining  thyrotomies  now  suffer  from  a 
stenosis  which  demands  the  continuance  of  a  tracheal  cauula.  One 
of  these  has  recently  submitted  to  a  new  plastic  operation,  and  I 
now  have  great  hoi)es  of  ridding  him  of  his  canula  and  restoring 
normal  breathing. 

This  operation  and  the  subject  generally  is  too  recent  for  me 
to  discuss  at  this  time. 

Gentlemen,  the  time  is  quite  near  at  hand  or,  to  me,  has  arrived, 
where  yve  must  discard  our  ancient  methods  of  laryngeal  work 
and  formulate  methods  that  are  abreast  of  the  trend  of  present-day 
surgeons.  We  are  quite  up  to  if  not  ahead  of  him  in  much  of  our 
nose,  ear,  and  pharynx  work,  but  up  to  this  time  we  have  not,  in 
a  general  way,  changed  the  methods  prevailing  since  1861,  when 
we  believed  a  benign  tumor  of  the  larynx  was  removed  through 
the  mouth  with  a  mirror  and  forceps.  I  submit  this  to  you  for 
serious  consideration. 


THE  PROPER  FIELDS  OF  IMEDICINE  AND  SURGERY  IN 
DISEASES  OF    THE  UPPER  AIR  PASSAGES. 

By  JOHN  A.    THOMPt;ON,  M.   D.,  F.  A.   C.   S.,   Cincinnati,   Ohio. 

One  half  of  all  the  diseases  it  is  our  daily  work  to  treat,  are 
curable  by  medicinal  means  alone.  With  a  specialty  developing 
as  rapidly  as  ours  has  done  in  the  last  thirty  years  it  is  only 
natural  that  most  of  our  programs  at  society  meetings  and  most 
of  the  papers  contributed  to  our  journals  should  deal  with  diag- 
nostic problems  and  operative  technique.  Since  treatment  is  or 
should  be  so  large  a  part  of  our  daily  task  is  it  not  time  to  give 
to  rational  therapy  some  of  the  thought  and  study  we  have  here- 
tofore devoted  to  surgery?  He  is  a  poor  laryngologist  who  sees 
in  every  new  patient  only  fresh  operative  material,  or  w^ho  be- 
lieves all  diseases  of  the  upper  air  passages  should  be  surgically 
treated. 

An  intelligent  use  of  knowm  methods  in  medicine  wall  often 
prevent  complications  that  make  operation  necessary.  For  ex- 
ample, acute  rhinitis  and  la  grippe  can  both  be  aborted  if  treated 
intelligently  at  the  beginning  of  the  attack.  The  patient  whose 
attack  is  aborted  does  not  develop  an  acute  purulent  sinusitis  or 
otitis  media.  He  escapes  consequently  a  possible  mastoiditis, 
sinus  thrombosis,  meningitis,  or  brain  abscess.  Is  it  not  as  much 
our  duty  to  those  who  trust  us,  to  prevent  these  possible  com- 
plications, as  it  is  to  do  a  successful  operation  after  they  have 
developed.  Are  we  not  better  surgeons  when  we  save  our 
patients  the  necessity  for  an  operation  than  w^ien  we  do  one 
skillfully? 

The  common  diseases  of  the  nose  and  throat  are  easily  sepa- 
rated for  treatment  in  to  three  classes.  First,  those  the  treatment 
of  which  is  purely  surgical.  These  are  deformities  and  deflec- 
tions of  the  septum  nasi,  chronic  sinusitis,  all  tumors  benign  or 
malignant,  adenoids,  hypertrophied  tonsils,  quinsy,  foreign 
bodies,  hemorrhages,  retropharyngeal  abscess  and  stenosis  of 
the  larynx.  In  some  of  this  class  preliminary  treatment  makes 
the  operation  easier  and  the  recovery  surer.  Before  doing  a  sub- 
mucous resection  of  the  septum  the  nose  should  be  treated  until 
the  overlying  mucosa  is  as  healthy  as  it  is  possible  to   get  it. 
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Over  the  convex  portion  of  the  detlection  or  at  the  anterior  end 
of  a  spur  will  nsnally  be  found  a  diseased  condition  which  the 
textbooks  ignore.  Tlie  epithelium  in  eroded,  the  surface  is  cov- 
ered Avith  scabs.  Around  this  surface  is  a  congested  area.  The 
memBrane  in  the  involved  region  is  thin  and  fragile,  does  not 
separate  readily  from  the  cartilage,  and  tears  easily.  If  the 
line  of  incision  passes  through  the  diseased  membrane,  stitches 
will  tear  out  of  it.  This  condition  I  believe  to  be  a  chronic  ec- 
zema. It  can  be  cured  by  the  use  of  a  salve  containing  a  dram 
each  of  borax  and  boric  acid  to  the  ounce  of  vaseline.  The  pa- 
tient should  apply  this  salve  twice  daily.  If  there  is  so  much 
congestion  that  bleeding  occurs  when  the  scabs  are  removed, 
applications  three  times  a  week  of  a  12  percent  solution  of  silver 
nitrate  should  be  made.  With  this  disease  cured,  the  submucous 
resection  is  much  easier  to  do  and  the  liability  to  perforation  is 
much  less. 

In  the  folds  of  adenoids  there  is  always  muco-pus.  In  the 
crypts  of  hypertrophied  tonsils  there  are  always  foci  of  infection. 
There  will  be  fewer  cases  of  complicating  otitis  media  after  opera- 
tion, less  hemorrhage  at  the  time  of  operation  and  less  fever  dur- 
ing convalescence,  if  we  treat  the  diseased  tonsils  and  adenoids 
a  few  days  and  free  them  of  most  of  the  infectious  discharge,  be- 
fore operating. 

The  second  class  includes  diseases  where  combined  medical  and 
surgical  treatment  is  necessary  to  a  cure.  The  most  important, 
because  most  frequent,  disease  in  this  class  is  hypertrophic  rhin- 
itis. The  removal  of  the  newly  formed  connective  tissue  in  the 
turbinates  is  easy,  but  it  Avill  form  again  in  other  places  unless 
the  chronic  inflammation  that  produced  it  is  treated  and  cured. 
The  first  step  in  treatment  is  cleansing  the  mucous  membrane. 
The  best  solutions  for  this  purpose  are  those  described  by  Wyat 
Wyngrave  in  the  Annals  of  Otology,  Rhinology  and  Laryngology 
for  August,  1902.  With  a  rational  formula  given  in  this  article 
for  every  condition  we  treat,  it  seems  strange  to  the  writer  that 
laryngologists  will  continue  to  buy  by  the  gallon,  proprietary 
remedies  that  are  less  effective  and  much  more  expensive  than 
the  solutions  suggested  by  AYyngrave.  After  cleansing  the  mem- 
brane of  the  accumulated  secretions  what  remedies  will  cure? 
We  have  congestion  both  of  the  superficial  vessels  and  of  the 
turbinal  bodies.  The  membrane  is  hypersensitive  like  all  in- 
flamed tissues.  The  secretiou  over  the  surface  is  filled  Avith  bac- 
teria, some  saprophytic,   some  pathogenic.     The   indications   are 
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for  an  analgesic  germicide  that  will  at  the  same  time  relieve 
congestion.  JMenthol  meets  all  these  requirements.  In  solution, 
it  is  a  germicide  in  proportions  of  one  to  one  thousand.  It  is  a 
local  anesthetic.  While  it  may  cause  congestion  of  the  over- 
lying mucosa,  clinical  observation  shows  it  lessens  the  circulation 
of  blood  in  the  tnrl)inate  l)odies  and  the  tlow  of  mucous  from  the 
glands.  It  is  a  rubefacient  if  too  concentrated,  and  the  oily  solu- 
tions for  the  nose  should  rarely  contain  over  one  per  cent,  of 
this  drug.     Usually  three  grains  to  the  ounce  is  better. 

Camphor  is  similar  in  its  local  action  to  menthol  and  can  be 
advantageously  combined  with  it.  Five  grains  to  the  ounce  is 
enough  for  ordinary  use.  The  mixture  is  more  agreeable  if  fla- 
vored with  oil  of  cloves. 

Tertiary  syphilitic  ulcer  is  another  disease  ref[uiring  combined 
treatment.  To  the  ordinary  cleansing  wash  a  small  amount  of 
potassium  permanganate  .should  be  added.  Diluted '  hydrogen 
peroxide  solutions  must  often  be  used  to  loosen  the  tenacious  of- 
fensive scabs  in  this  condition.  After  the  dead  bone,  exuberant 
granulations  and  polypi  have  been  removed,  touching  the 
cleansed  surface  with  a  ten  per  cent  nitrate  of  silver  solution  and 
then  covering  it  with  powdered  thymol  iodide,  has  been  the  most 
successful  treatment. 

In  chronic  granular  pharyngitis  surgery  will  destroy  the  granu- 
lations. It  Avill  not  cure  the  chronic  inflammation  that  produced 
them.  After  normal  nasal  respiration  has  l)een  restored,  appli- 
cations of  zinc  chloride  from  five  to  fifteen  grains  to  the  ounce  of 
glycerine,  have  given  the  ])est  results.  In  making  this  solution, 
it  must  be  remembered  that  a  little  C.  P.  hydrochloric  acid  is 
necessary  to  prevent  the  zinc  precipitating  out  as  an  oxychloride 
and  leaving  the  solution  inert. 

Edema  of  the  glottis  is  anotlier  disease  requiring  coml)ined  surgi- 
cal and  medicinal  treatment.  Diuretics  and  diaphoretics  internal- 
ly should  l)e  given  early.  After  scarification,  the  bleeding  may 
be  increased  l)y  steam  inlialations  containing  tincture  of  benzoin. 
Later,  sprays  of  adrenalin  solution  will  relieve  the  congestion, 
lessen  the  swelling  and  hasten  the  recovery  of  tlie  patient. 

Of  the  diseases  of  the  upper  air  passages  that  are  curable  by 
medicinal  treatment  alone  acute  rhinitis  is  the  most  common. 
Without  bacteriological  examination  it  is  difficult  to  distinguish 
the  simple  from  tlie  influenzal  type  of  rliinitis.  The  differentiation 
is  not  important  as  lioth  yield  to  the  same  treatment.  An  ordinary 
attack  lasts  from  seven  to  ten. days.      If  there  is  an  underlying 
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slight  chronic  inflammation  the  attack  will  be  prolonged  to  three 
weeks  of  misery  for  the  sufferer.  Intelligently  treated,  a  cure 
can  be  obtained  in  from  twenty-four  to  forty-eight  hours,  and  the 
patient  saved  days  and  weeks  of  annoyance,  as  well  as  freed  from 
the  liability  to  dangerous  complications.  ]\Iany  chronic  inflamma- 
tions may  also  be  prevented  if  the  patient  is  told  how  to  treat 
his  "colds."  It  has  been  my  custom  for  years  to  say  to  a  patient 
whom  I  had  treated  for  hypertrophic  rhinitis,  chronic  pharyngitis, 
chronic  laryngitis,  chronic  tracheitis,  chronic  bronchitis,  with  or 
without  asthma,  at  his  last  visit,  "Come  back  the  first  day  you 
feel  a  cold  beginning,  and  I  will  prevent  a  return  of  your  chronic 
disease."  Many  patients  have  acted  on  this  advice.  Some  I  have 
watched  for  twenty-five  years.  I  see  them  only  at  such  times  as 
they  feel  a  beginning  attack.  In  none  of  them  can  any  trace  of 
the  old  chronic  disease  be  detected,  except  in  a  few  of  the  chronic 
laryngitis  cases  where  the  cords  had  thickened  before  I  saw  them. 
As  the  years  pass  I  see  less  of  them  l)ecause  they  rarely  "catch 
cold."  Some  profesional  voice  users  who  have  been  the  most 
faithful  in  following  the  line  of  treatment  indicated,  come  in  only 
once  or  twice  a  year. 

The  treatment  ordered  to  abort  an  acute  attack,  with  variations 
to  suit  individual  conditions,  is  first  a  sweat.  It  does  not  matter 
how  this  is  induced,  either  by  exercise,  a  Turkish  or  Russian 
bath,  the  ordinary  tub  bath  and  hot  drinks,  a  vapor  bath,  or  by 
drugs.  A  free  perspiration  is  the  essential  thing,  however  it  may 
be  induced.  Saline  cathartics  help  in  this  eliminative  process 
and  in  restoring  the  normal  circulation  in  the  different  body  areas. 
Of  the  drugs  that  may  be  given,  aconite,  gelseminum,  Dovers' 
pow^der,  and  aspirin  are  the  best.  The  first  two  are  so  depressant 
that  they  are  rarely  used.  The  old  favorite  abortives  for  a  cold, 
quinine  and  the  salicylates,  are  not  safe  remedies  for  the  patients 
we  see,  as  many  of  them  have  old  otitic  complications  that  are 
aggravated  by  these  drugs.  If  your  patient  can  be  persuaded 
to  remain  in  bed  for  a  day  after  the  sweat  it  will  benefit  him 
greatly. 

To  open  the  nose  blocked  by  the  swelling,  a  one  to  eight  thou- 
sand solution  of  adrenalin  may  be  used  every  three  hours.  If  the 
vehicle  used  to  dilute  the  adrenalin  is  a  saturated  solution  of 
boric  acid,  you  add  a  non-irritating  antiseptic  to  your  treatment 
of  the  infected  membrane.  Adrenalin  solution  diluted  in  this  way 
will  not  decompose.  The  shrinking  of  the  turbinates  and  the 
mucosa  by  this  treatment  permits  normal  drainage  of  the  sinuses 
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and  keeps  them  healthy.  The  adrenalin  spra\-  shonld  be  I'oUowed 
in  five  minutes  by  the  insutfiation  of  a  })o\vder  containing  two 
parts  by  weight  of  boric  acid  and  one  part  of  zinc  stearate.  It 
forms  a  protective  coating  to  the  inflamed  membrane  and  is 
actively  antiseptic.  AVhere  the  patient  is  seen  in  the  second  stage 
of  the  disease  and  tlie  serous  discharge  from  the  nose  is  annoying, 
a  spray  containing  one  grain  of  atropin  to  two  ounces  of  liquid 
petrolatum  is  very  etfective.  The  alkaloid,  not  a  salt,  must  be 
used  in  this  prescription.  Atropin  acts  locally  on  the  glands.  It 
is  not  good  treatment  to  check  the  action  of  all  the  glands  of  the 
body  by  giving  any  form  of  belladonna  internally  when  a  local 
action  is  desired.  The  patient  should  be  cautioned  not  to  use  this 
solution  too  freely  in  the  nose  or  it  will  have  a  disagreeable 
mydriatic  action.  For  the  third  stage  of  acute  rhinitis  we  need 
an  active  antiseptic  powder  that  is  not  irritating.  This  formula 
is  yet  to  be  discovered.  Our  recent  text-books  usually  give  a 
formula  containing  oil  of  eucalyptus,  thymol,  menthol,  and 
camphor  dissolved  in  oil  for  the  treatment  of  this  third  stage. 
The  first  two  and  the  last  Iavo  drugs  differ  so  much  in  their  local 
action  they  should  never  be  combined  in  one  solution.  Thymol 
and  eucalyptus  are  active  stimulants  to  the  circulation  when  used 
locally,  and  are  contraiudicated  in  acute  inflammations.  The  cool- 
ing anesthetic  effect  of  the  menthol  and  camphor  is  coincident 
with  shrinking  of  the  turbinates. 

The  acute  catarrhal  sinusitis  that  often  accompanies  acute 
rhinitis  will  ])e  either  prevented  or  cured  by  the  treatment  for  the 
primary  disease.  Where  a  sinusitis  is  present  during  an  acute 
rhinitis,  when  the  patient  first  comes  for  treatment,  the  only 
additional  measures  needed  are  the  local  application  of  cocaine 
solutions  about  the  normal  openings  of  the  sinuses  and  dry  heat 
externally  for  the  relief  of  pain. 

Acute  laryngitis  is  promptly  cured  by  the  aliortive  measures 
recommended  for  acute  rhinitis.  Inhalations  of  compound  tinc- 
ture of  benzoin,  a  dram  to  a  pint  of  boiling  water,  have  a  magical 
curative  effect  in  many  cases. 

Simple  chronic  rhinitis  produces  no  obstructive  lesion  in  the 
nose,  and  there  is  no  indication  for  surgical  intervention  in 
uncomplicated  cases.  In  the  intumescent  type  of  chronic  rhinitis 
the  nasal  obstruction  is  due  to  dilatation  of  the  turbinated  bodies, 
and  there  is  no  new  formed  tissue  to  remove.  The  congestion  of 
the  turbinates  is  not  a  sufficient  indication  for  their  removal.  A 
cure  by  treatment  takes  a  longer  time  than  symptomatic  relief 


88 


J.  A.   THOMPSON 


by  operation,  but  one  method  preserves  and  the  other  destroys  the 
important  physiological  function  of  the  nose.  In  simple  chronic 
rhinitis  we  are  treating  an  inflammation  that  is  present  twenty- 
four  hours  of  every  day.  It  cannot  be  cured  by  visits  to  the 
specialist's  two  or  three  times  a  week.  The  patient  him- 
self must  be  given  an  effective  remedy  to  use  at  least 
twice  daily,  so  as  to  get  a  curative  influence  acting  almost 
as  continuously  as  the  pathological  one.  The  solution  originally 
recommended  by  Hare  (System  of  Therapeutics),  menthol  grs. 
III.,  camphor  grs.  V.,  petrolat  liq.  oz.  I.,  has  been  a  very  efficient 
one  in  the  hands  of  my  patients  for  many  years.  In  intumescent 
rhinitis,  which  is  only  an  early  stage  of  hypertrophic  rhinitis, 
some  additional  treatment  is  needed.  There  is  a  dilatation  of  the 
venous  sinuses  of  the  turbinated  bodies.  This  results  in  the 
escape  of  white  blood  corpuscles  into  the  tissues  and  their  organ- 
ization into  connective  tissue.  W.eak  solutions  of  adrenalin  con- 
tract the  blood  vessels  and  prevent  the  formation  of  new  tissue. 
If  the  solution  is  not  too  concentrated,  there  is  no  paralytic  dilata- 
tion following  its  use,  as  often  happens  with  cocaine.  It  can  be 
repeated  with  the  same  tonic  effect  as  massage  or  electricity 
would  have,  on  the  unstriped  muscular  fibres  of  the  turbinated 
bodies.  ^Nlany  cases  of  intumescent  rhinitis  can  be  cured  by 
adrenalin  combined  with  such  general  treatment  as  the  individual 
patient  needs. 

Patients  with  chronic  purulent  rhinitis  are  rarely  seen  in  the 
specialist's  office.  They  are  very  common  in  the  clinics  where 
uncleanly  people  from  unsanitary  tenements  come  for  relief. 
These  children  are  difficult  to  handle,  so  in  our  clinic  work  we 
have  adopted  a  treatment  the  mother  can  use  at  home.  She  is 
given  a  salve  containing  a  dram  each  of  borax  and  boricf  acid 
in  an  ounce  of  petrolatum.  A  lump  of  this  salve  the  size  of  a  pea 
is  to  be  placed  in  each  nostril  when  the  child  takes  its  afternoon 
nap  and  when  it  retires  at  night.  The  heat  of  the  body  melts  this 
salve,  and  if  the  child  is  kept  on  his  back  the  whole  diseased  area 
is  covered.  The  borax  dissolves  the  crusted  discharge  and  the 
acid  cures  through  its  antiseptic  action.  The  only  other  treat- 
ment is  washing  out  the  nose  with  a  warm  two  per  cent,  sodium 
bicarbonate  solution  in  the  morning  in  patients  where  the  dis- 
charge is  very  free.  A  cure  will  be  obtained  in  from  four  to  six 
weeks  in  all  uncom])licated  cases. 

Atrophic  rhinitis  is  probably  misnamed.  There  is  nothing  in 
the  course  of  the  disease  to  show  that  it  is  essentially  inflamma- 
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tory.  The  clinical  picture  is  that  of  a  disease  of  nutrition  with 
intercurrent  attacks  of  inflammation.  Where  a  pathological 
process  is  destructive  from  the  beginning,  no  sane  reason  can  be 
given  for  adding  to  it  a  surgical  destruction  of  the  diseased 
tissues.  Our  curative  efforts  must  seek  to  increase  the  nutrition 
by  increasing  the  blood  supply  without  enough  irritation  to  cause 
inflammation.  If  the  remedies  which  increase  the  nutrition  are 
at  the  same  time  antiseptic  and  odorous,  we  have  met  all  the 
indications  that  our  present  knowledge  of  the  disease  gives  us. 
Such  a  combination  is  thymol  one  grain,  oil  of  eucalyptus  one 
dram,  liquid  petrolatum  enough  to  make  two  ounces.  This 
combination  used  after  the  nose  is  cleaned,  noticeably  reddens 
the  membrane  without  causing  inflammation.  It  is  destructive 
to  the  saprophytic  bacteria  and  molds  that  swarm  in  the  accumu- 
lated secretions.  The  odor  of  this  combination  is  pleasant,  and 
overcomes  the  disagreeable  stench  of  atrophic  rhinitis  better  than 
anything  I  have  ever  found  after  years  of  experimenting.  The 
patient  herself  should  use  this  remedy  twice  or  three  times  daily; 
and  usually,  after  months  of  treatment  all  the  disagreeable  symp- 
toms will  disappear.  The  natural  oil  of  eucalyptus  must  be  used 
as  the  synthetic  oil  is  very  irritating.  The  iodine  treatment  often 
recommended  for  atrophic  rhinitis  causes  so  much  irritation  it 
hastens  the  destructive  changes.  Ichthyol  relieves  symptoms  by 
its  disinfectant  action,  but  it  does  not  give  the  necessary  stimulus 
to  nutrition. 

Chronic  laryngitis,  chronic  tracheitis  and  chronic  bronchitis 
should  be  considered,  as  they  should  be  treated  at  the  same  time. 
Chronic  bronchitis  has  not  been  considered  a  disease  the 
laryngologist  should  treat,  but  there  are  good  reasons  for  saying 
he  can  do  more  for  these  patients  than  the  internist  can.  The 
prevention  of  inflammation  in  the  lower  air  passages  by  restoring 
normal  nasal  respiration  is  familiar  to  us  all.  The  cure  of  chronic 
diseases  in  the  lower  air  passages  by  direct  treatment  has  been 
given  little  attention  by  us.  It  is  easy  for  the  trained  laryngolo- 
gist to  apply  remedies  directly  to  the  diseased  mucosa  in  all  parts 
of  the  lung  and  to  know  the  composition  of  his  remedies  has  not 
been  changed.  Of  all  the  expectorants  the  internist  uses,  only 
one,  chloride  of  ammonium,  reaches  the  lung  in  the  form  it  is 
given.  We  can  apply  the  knowledge  of  mucous  membrane 
therapy  gained  by  the  observation  of  diseases  in  the  nose  and 
throat  to  the  treatment  of  chronic  bronchitis  with  much  better 
results  than  can  be  obtained  bv  internal  treatment.    An  additional 
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reason  for  treating  these  three  diseases  by  tracheal  injection  is 
found  in  the  fact  that  if  chronic  laryngitis  is  treated  alone, 
frequent  recurrences  are  caused  by  acute  exacerbations  extending 
up  to  the  larynx  from  the  bronchi.  Cure  the  tracheitis  and  bron- 
chitis and  the  larynx  remains  well.  Bronchiectatic  cavities  can 
be  disinfected  by  the  persistent  use  of  tracheal  injections  and 
these  patients  freed  from  their  annoying  cough,  offensive  breath 
and  chronic  sepsis. 

Years  of  clinical  observation  of  asthmatic  patients  have  led  to 
these  conclusions.  All  asthmatics  have  chronic  bronchitis,  some 
with  dilated  bronchi,  pulmonary  emphysema  and  dilated  hearts. 
An  asthmatic  paroxysm  is  always  preceded  by  an  acute  exacerba- 
tion of  the  chronic  bronchitis.  Give  the  appropriate  tracheal 
injections  in  the  intervals  between  the  paroxysms  and  you  will 
relieve  or  cure  the  asthma. 

In  a  paper  presented  to  this  society  in  1897,  I  gave  the  details 
of  this  treatment.  The  only  change  in  the  solutions  there  recom- 
mended that  has  stood  the  test  of  years,  is  the  addition  of 
monochlorphenol  to  the  remedies  used.  There  are  several  allo- 
tropic  forms  of  this  drug.  The  one  used  is  the  liquid  ortho- 
chlorphenol.  Monochlorphenol  is  also  our  most  potent  remedy  in 
acute  follicular  tonsillitis.  In  The  Christ  Hospital,  frequent 
epidemics  of  this  disease  have  disabled  the  nursing  corps  just 
when  they  were  most  needed.  Irrigations  of  the  throat  every 
three  hours  with  water  as  hot  as  it  can  be  borne,  followed  by  a 
spray  containing  two  per  cent  of  monochlorphenol  in  oil  has 
shortened  the  duration  ofthe  attacks  one  half  and  has  lessened 
their  severity. 

In  a  few  cases  of  erysipelas  of  the  nose  and  throat  that  I  have 
treated,  the  same  solution  has  -been  very  effective. 

Yincent's  angina  yields  very  slowly  to  our  older  remedies.  Two 
recent  cases  were  relieved  of  pain  in  twenty-four  hours,  and  all 
membrane  disappeared  in  seventy-two  hours  after  treatment  was 
begun  with  a  two  per  cent,  trituration  of  salvarsan  in  glycerine. 

The  experiments  of  Dunbar  (Annals  of  Otology,  Rhinology 
and  Laryngology,  1905,  p.  310)  have  given  us  a  basis  for  a 
rational  therapy  in  hay  fever.  He  has  shown  that  only  the 
portion  of  the  pollen  that  is  soluble  in  alkaline  solutions  is  irritat- 
ing to  the  mucous  membranes  of  susceptible  people.  The  ideal 
treatment  of  hay  fever  is,  of  course,  to  send  the  patients  to  regions 
where  they  are  immune.  But  working  people  can  not  leave  their 
employment  annually  for  the  necessary  six  weeks  or  two  months. 
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A  treatment  that  will  allow  them  to  live  comfortably  at  home  is 
a  blessing  to  man>'.  The  following  system  of  treatment  has  given 
this  result  in  more  than  fifty  per  cent  of  my  eases .  Enough 
boric  acid  is  added  to  the  cleansing  wash  used  to  make  the 
solution  slightly  acid.  After  cleansing  the  nose  it  is  sprayed  with 
an  adrenalin  solution  varying  in  strength  from  one  in  five  thou- 
sand to  one  in  eight  thousand,  as  the  individual  case  requires. 
Five  miutes  later  a  powder  composed  of  zinc  stearate  one  part, 
boric  acid  two  parts,  by  weight,  is  blown  into  the  nose.  The 
powder  serves  a  double  purpose.  It  forms  a  protective  coating 
over  the  irritated  membrane.  It  keeps  the  secretions  of  the  nose 
acid  for  a  time  and  prevents  the  solution  of  the  irritating  portion 
of  the  pollen.  The  patient  himself  can  use  these  remedies  three 
or  four  times  daily,  and  if  he  begins  early  in  the  attack  the  disease 
rarely  becomes  severe  enough  to  disable  him.  Conjunctival  and 
bronchial  complications  must  be  treated  at  the  physician's  office. 

A  discussion  of  the  therapy  of  the  rarer  diseases  of  the  upper 
air  passages  would  make  this  paper  unreasonably  long.  We  do 
not  need  many  remedies  to  get  results  in  the  medicinal  treatment 
of  such  diseases  of  the  upper  air  passages  as  are  curable  without 
surgical  intervention. 

As  an  illustration  of  how  much  may  be  done  by  simple  means, 
I  wnll  report  one  case.  The  boathouse  keeper  on  the  lake  in 
^Michigan  where  my  summer  home  is  located,  had  tuberculosis. 
One  day,  while  working  on  the  engine  of  my  boat,  he  said,  "If 
someone  would  stop  the  tickling  in  my  throat  I  would  get  well. 
It  keeps  me  coughing  all  night,  and  I  have  no  chance  to  sleep  or 
gain  strength."  Examination  of  his  throat  showed  the  catarrhal 
laryngitis  that  so  often  complicates  pulmonary  tuberculosis.  I 
gave  him  an  atomizer  and  a  prescription  for  the  menthol  camphor 
solution  previously  described.  It  stopped  the  throat  cough  and 
allowed  him  to  sleep.  In  the  next  five  w^eeks  he  gained  twenty- 
five  pounds  in  weight.  When  I  examined  him  a  year  later  there 
were  no  signs  of  consolidation  in  the  lung,  and  there  was  no 
inflammation  in  the  throat.  Two  years  after  the  treatment  was 
given  he  weighed  two  hundred  and  twenty  pounds  and  was  a 
picture  of  health  and  vigor.  A  little  thing,  the  curing  of  a  throat 
cough,  turned  the  scales  in  his  favor.  But  it  was  not  a  little 
thing  for  his  family  to  keep  its  breadwinner  and  for  his  com- 
munity to  keep  an  honest,  intelligent,  progressive  citizen.  All 
laryngologists  who  study  treatment  as  they  study  operative  tech- 
nique can  show  many  such  cures. 
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In  presenting  this  paper  I  wish  to  call  attention  to  the  paper 
I  presented  before  this  Section  on  "Histologic  Pathology  of  the 
Accessory  Sinuses"  last  year,  which  appeared  in  the  Transactions, 
as  well  as  in  the  Annals  of  Otology,  Rhinologu  and  Laryngology, 
December,  1913.  The  subject  of  this  paper  would  be  incomplete 
without  considering  the  material  already  presented,  since  the  acces- 
sory sinuses  must  be  considered  as  part  of  the  nose.  However, 
in  view  of  what  has  been  published,  I  will  confine  myself  to  the 
pathology  of  the  septum,  inferior  turbinated  body,  and  organized 
exudates.  The  various  changes  that  I  have  observed  histologically 
are  not  always  clearly  demonstrable  grossly,  and,  therefore,  the 
importance  of  the  microscope  is  essential  in  bringing  out  the  patho- 
logic changes  in  detail  insofar  as  they  may  be  applied  to  diagnosis, 
prognosis,  course,  and  treatment. 

/. — Septum. 

Figs.  I.  to  VII.  From  these  sections  one  can  very  easily  con- 
clude that  there  is  a  definite  change  in  the  bone,  in  the  presence 
of  great  rarefaction.  The  spaces  are  filled  with  the  spongy  ma- 
terial, not  unlike  that  shown  first  by  Siebenmann  in  the  early 
stages  of  otosclerosis  or  spongification.  The  cartilage  shows  great 
activity  at  the  junction  of  these  spongifying  changes  in  the  bone. 
Similar  changes  have  also  been  found  in  various  other  diseases, 
as  acromegaly,  osteomalacia,  arthritis  deformans,  and  physiologi- 
cally in  pregnancy  in  the  first  months.  I  have  further  demon- 
strated these  same  changes,  early  in  the  disease,  in  the  middle 
turbinated  ])ody  and  ethmoid  cells  in  hyperplastic  ethmoiditis  and 
atrophic  rhinitis.  The  later  secondary  clianges  are  usually  fi])roses 
or  sclerosis  in  the  bone  and  degenerative  processes  in  the  soft  struc- 
tures covering  the  bone.  In  my  paper  on  "Histologic  Pathology 
of  the  Accessory  Sinuses,"  I  advanced  a  theory,  based  on  these 
pathologic  changes,  that  the  etiology  of  hyperplastic  ethmoiditis 
and  atrophic  rhinitis,  was  possibly  a  disturbed  function  of  the 
glands  of  internal  secretion.     Tliis  same  tlieory  or  suggestion  is 
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again  offered  as  to  the  cause  of  ridges  and  spurs  in  connection 
with  the  overgrowth  of  the  septum  and  consequent  deviation. 
Which  gland  or  combination  of  glands  is  involved  it  is  not  possible 
to  say  at  this  time. 

Cases  of  abscess  of  the  septum  which  required  subsequent  re- 
section to  correct  deformity  shows  the  loss  of  the  cartilage  cells 
with  the  formation  of  connective  tissue,  especially  of  the  sub- 
perichondrial  region  and  in  the  absorbed  cartilage.  (Fig.  VI £1.) 
The  hyaline  degeneration  is  seen  in  the  homogeneous  appearance. 
(Fig.  IX.) 

The  cases  of  bilateral  thickening  of  the  septal  cartilage,  other- 
wise spoken  of  as  the  tuberculum  septi,  is  shown  in  Fig.  X.  There 
appears  to  be  a  great  deal  of  activity  in  the  cartilage  cells,  and 
the  part  just  below  the  perichondrium,  which  the  writer  calls  sub- 
perichondrium,  appears  very  much  thickened. 

In  connection  with  the  filling  out  of  a  septmn  by  means  of 
paraffin  in  atrophic  rhinitis  the  writer  has  chipped  out  a  piece  of 
cartilage  with  mucous  membrane  attached  on  one  side,  and  in  the 
several  cases  it  shows,  as  in  Fig.  XI.,  that  the  epithelium  is  kera- 
tetic  and  thin,  but  the  subepithelial  structure  and  the  perichon- 
drium are  thickened.  The  cartilage  is  unchanged.  A  statement 
made  in  textbooks  as  to  the  absence  of  blood  vessels  in  cartilage 
appears  not  to  be  true,  according  to  the  specimen,  shown  in  Figs. 
Xn,  XIII  and  XIV,  in  a  case  of  cartilaginous  deflection. 

//. — Inferior  Turhinated  Body. 

In  regard  to  the  inferior  turbinated  body  we  see  the  manifold 
changes  in  the  soft  tissues  covering  the  bone.  The  latter  (bone) 
is  seldom  changed.  Occasionally  in  marked  suppurative  sinus  dis- 
ease there  is  an  osteitis,  but  usually  the  changes  are  confined  to  the 
soft  structures.  These  macroscopically  appear  about  the  same,  but 
histologically  are  quite  different.  The  hypertrophy  may  be  of  the 
connective  tissue,  mucous  glands,  vascular,  epithelial  and  bone. 
They  may  be  and  in  fact  are  usually  combined.  The  majority  of 
specimens  show  the  connective  tissue  predominating,  and  the  glands 
and  vessels  are  frequently  destroyed  by  its  pressure  action.  The 
epithelium  is  very  much  hypertrophied,  especially  in  connection 
with  chronic  suppurative  sinusitis.  It  is  at  times  folded  in  and 
shows  under  the  microscope  like  lakes  or  channels.  (Figs.  XVI 
and  XVII.)  Also  some  of  these  epithelial  folds  undergo  horni- 
fication  or  degeneration.  (Fig.  XVIII.)  The  papillary  changes 
of  the  posterior  ends  are  principally  made  up  of  connective  tissue 
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covered  with  thick  layers  of  epithelium.  (Figs.  XIX-XX.) 
These  are  spoken  of  as  posterior  hypertrophies  or  mnlherry  en- 
largements. 

In  the  chronic  intumescence  of  the  inferior  turbinate  the  con- 
nective tissue  usually  predominates ;  it  is  somewhat  edematous  and 
shows  many  blood  vessels,  especially  of  the  newly  formed  type. 
The  epithelium  is  frequently  infiltrated  with  round  cells.     (Figs. 

xxi-xxn.) 

In  the  study  of  atrophic  rhinitis  the  writer  removed  a  small 
particle  of  the  inferior  turbinated  body  and  found  that  the  change 
is  not  the  same  on  both  sides  of  the  turbinate,  as  shown  in  Fig. 
XXIII.  The  mucous  glands  appear  to  lose  their  function  by  dis- 
tention rather  than  by  connective  tissue  contraction,  as  shown  in 
both  Figs.  XXIII  and  XXIV. 

I  have  observed  that  these  various  changes  of  the  inferior  tur- 
binate body  respond  differently  to  various  kinds  of  treatment,  and 
that  is  the  essential  point  in  the  study  of  these  specimens.  One 
therefore  can  prognosticate  as  to  the  recurrence  after  resection, 
crushing  and  cautery.  The  treatment  that  I  most  frequently 
employ,  except  in  very  large  posterior  ends,  is  the  crushing  of  the 
lower  edge  by  means  of  author's  conchotribe  (Fig.  XXV.),  be- 
cause it  is  applicable  to  the  various  pathologic  changes  mentioned 
above  without  destroying  too  much  functionating  tissue.  I  have 
made  sections  of  these  hypertrophies  of  the  inferior  turbinated 
body  so  crushed,  and  have  found  on  the  third  day,  at  the  height 
of  the  reaction  (Fig.  XXVI),  marked  round  cell  infiltration 
and  areas  of  necrobiosis.  Removing  another  piece  on  the  tenth 
day,  I  found  the  tissue  practically  all  shrunken  and  very  little 
evidence  of  organized  tissue.  (Fig.  XXVII.)  The  result  was 
correspondingly  good  as  to  breathing  and  drainage. 

Syphilitic  changes  of  the  later  stage  are  manifest  as  granulation, 
exudates  and  sequestra.  The  granulations  and  sequestra  show 
microscopically  the  same  picture  as  luetic  granulation  and  sequestra 
anywhere  else  in  the  body,  but  the  exudates  lack  the  round  cell 
infiltration  found  in  luetic  exudates  elsewhere. 

Sarcoma  and  carcinoma  found  in  the  inferior  turbinated  body 
are  usually  secondary  to  sarcoma  of  the  nasopharynx  and  carci- 
noma of  the  superior  maxilla  (epulis). 

The  characteristic  histologic  findings  of  carcinoma  and  sarcoma 
are  the  same  as  anywhere  else  in  the  body. 
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Tuberculosis  of  the  inferior  turbinated  body  is  very  rare,  and 
the  one  ease  the  writer  had  and  reported  in  Ballenger's  textbook, 
page  304,  showed  the  characteristics  of  giant  cells. 

True  myxoma  or  polypi  of  inferior  turbinate  is  also  very  rare, 
and  the  one  specimen  shown  here  (Fig.  XXIX)  is  an  evidence  of 
the  misinterpretation  of  the  structure  macroscopically.  The  in- 
flammatory edema  of  the  anterior  or  posterior  end  is  usually  mis- 
taken for  a  true  myxomatous  polyp. 

Exudates. 

Almost  every  one  has  observed  fibrinous  casts  after  cautery, 
operations  and  infections.  The  histologic  study  of  these  are  of 
considerable  interest  and  importance,  as  shown  in  the  illustrations. 
(Figs.  XXX,  XXXI,  XXXII,  XXXIII,  and  XXXIV.)  I  have 
been  able  'to  show  that  an  exudate  after  electric  cautery  differs 
histologically  as  to  the  variety  of  the  pathologic  change  in  the 
inferior  turbinate ;  i.  e.,  the  exudate  is  very  much  firmer  and  more 
fibrinous  in  the  glandular  hypertrophy  than  that  of  the  connec- 
tive tissue  hypertrophy,  and  still  greater  than  when  the  vascular 
tissue  (turgescence)  predominates.  In  this  later  condition  there 
is  frequently  a  recurrence  of  the  exudate  after  it  has  disappeared, 
only  not  so  marked.  Mascroscopically  these  exudates  also  differ 
in  color  and  consistency. 

The  cause  of  exudates  forming  after  operation  is  not  known, 
but  I  have  seen  them  in  groups  and  have  thought  that  it  might 
be  due  to  some  chemical  change  in  the  cocaine  solution,  or  to  a 
mould  formation  within  the  solution.  I  have  never  found  bacteria 
within  them  to  any  extent.  During  the  time  when  I  was  experi- 
menting with  bismuth  paste  dressing  after  operation,  I  noted  that 
fibrinous  exudate  infiltrated  with  bismuth  were  not  at  all  uncom- 
mon. 

The  leucocyte  infiltration  is  of  particular  note,  often  predomi- 
nating over  the  round  cells.  I  have  found  that  in  these  cases 
Avhere  local  applications,  such  as  argyrol,  were  made,  the  exudate 
continued  for  a  longer  time  than  under  other  conditions.  It  if  was 
removed  mechanically  it  would  reform  very  quickly. 
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FIGURE   1. 

Submucous   resection   of  the   septal   ridge.       Rarefaction   of   bone, 
activity   of   bone  and   cartilage  at   their  junction. 


Great 


FIGUliK  J  J. 

Septal   deviation.      Ilidge  removed  submucously,   showing   great   cartilage 
and  bone  activity  at  their  junction.     Rarefaction  clearly  demonstrable. 
Same  as   Figure  I,   higher  power. 
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FIGURE   III. 

Ridge    of    the    septum.      Kemoved    submucously. 
faction  of  the  bone. 


Allowing    niaiked    i-are- 


FIGUIiE   IV. 

Septal  spur  posterior  portion  near  the  sphenoid.  Removed  fcubmucou.slv. 
Showing  great  rarefaction  in  the  bone  with  osteoclastic  change.s  and  iii- 
terosst  ous   substance   filled    with   osteoblasts. 
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FIGURE    V. 

Ridg-e  of  bone  i-emoved  submucously.      Showing-  junction  of  cartilage  and 
bone.     Great   acti%'ity   at    these   points,   with   bony    rarefaction. 


I-'IGUFIE    VI. 
Large  ridge   from   tli<-  preniaxilla,  showing  marited   rarefaction. 
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FIGURE   VII. 

Same    specimen    as    Figure    VI.    higher   power.     Shows    great    deal    of    fat 
formation  in  the  marrow. 


J      * 


FIGURE  VIII. 

Abscess  of  the  septum.  Septum  resected  for  defiection,  following  tiau- 
matic  hematoma.  Shows  cartilage  cells  markedly  infiltrated  with  round 
cells.  Center  of  cartilage  is  homogeneous,  and  cartilage  shows  leucocvtic 
infiltration. 
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FIGURE  IX. 

Resected  cartilage  in  a  traumatic  foot-ball  nose.  Caused  primarily  by 
abscess  of  the  septum.  Pericliondrium  very  much  thickened  with  large 
veins;  organized  blood  within  it.  Cartilage  cells  in  many  place.s  shriveled. 
Opposite  side  of  perichondrium  noimal. 


IMGUUE   X. 

Deviation  of  the  septum.  Cartilage  high  up  anteriorl>-.  Young  individual. 
Showing  marked  thickening  of  the  subperichondrium  with  great  karyoketic 
figures   in   the   cartilaginous   <;ells   at   that  point. 
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FIGURE  XI. 

Sliver  of  .septum  in  atrophic  rhinitis  (removed  experimentally).  Mucous 
membrane  liyperplastlc,  especially  the  glands.  Very  thick  perichondrium: 
epithelium   tliinner. 


FIGURE  XI 1. 


Septal    ridge   showing   at    the   junction    of    the    none    and    cartilage    large 
blood  vessel  filled  with  blood.     One  of  these  vessels  passes  into  the  cai'tilage. 
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FIGURE  XIII. 
Same  as  Figure  XII.  higher  power. 


FIGURE  XIV. 


f?.\'i»aj;il>frorr!.a»n!fainX\re're;;r-ii?o"i%rsSSl-oi 


an„   „ 

blood  vessels 


HISTOl^OfiiC     PATHOLOOV     Ol'"    TMIO     NOSE. 


108 


* 


*• 


% 


Same  as  Figure  XI \'.   higher  power.     Blood  vessel   filled   with   blood. 


» 


.    ^. 
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Ficu'iii':  XVI. 

Hypertrophy   of  the  inferior  turbinate  body.     Mucous  membrane  showing 
great  epitlielial   hypertrophy   with  folded-in  masses. 
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FIGURE  XVII. 
Same   as   figure   XVI,    under   higher   power.     Showing   epithelial    lakes. 


FlGUItE  XVlll. 

Hypertropliy  of  tlie  inferior  turbinate  body.  Inllammatory  edema. 
Marked  thickeninj^-  of  the  epithelium  with  folded-in  masses.  Sliovving 
keratosis. 
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FIGURE  XIX. 

Papillary    hypertrophy     of    the    inferior    turbinate    body,    sliowing    bone 
and    cartilage    hypertrophied,    with   considerable    rarefaction. 


FIGURE  XX. 

Same    as    Figure    XIX      Very    mirked    thickening    of    the    epithelium    of 
the  papilla. 


106 


J.    C.    BECK 


FIGURE  XXI. 

Chronic  intumescence  of  the  inferior  turbinate  body, 
tion  of  the  surface  epithelium.  New  blood  vessels. 
atrophy   of   all    the   glands. 


Marked  inflamma- 
Almost     complete 


FIGURE  XXII. 
Same  as  Figure  XXI,  only  higher  power. 
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FIGURE    XXIII. 

Inferior  turbinate  in  atrophic  riiinitis  (chip  removed  experimentally). 
Showing  metoplasia  of  epithelium  of  the  median  side  and  Ihickening  of  the 
antral   side.     Mucous   glands  are   still   present,   although   distended. 


I'lGUUE   XXIV. 

Same  as  Figure  XXIII  under  higher  power.      Shows  gland  distended.     The 
bone  appears  normal   in  structure. 
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FIGURE   XX\ 
Conchatiibe. 


FIGURE  XXVI. 


Crushing 
third    day. 
necrobiosis. 


of  hvpertrophied  inferior  turlunatc   ( contliatribe) 
Showing:      (1)     Marked    rotind    cell     infiltration.. 


Removed  on 
(2)     Areas    of 
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FIGURE   XXVII. 

Same    case    as    Fig-ure    XXVI.     llemoved    on    tenth    day.     Showing    tissue 
practically   all   shrunken   and   little  evidence  of   organized   tissue. 


\ 


\ 


\ 


\ 
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FIGURE  XXVIII. 
Leutic  exudate,  principally  fibrin.     Very  few  leucocytes  and  round  cells 


110 


J.    C.    BECK 


FIGURE  XXIX. 

Apparently    true    myxomatous    polyp    of    the    inferior    turbinate.     Rare- 
faction of  the  bone;   inflammatory  edema   of  the  soft  parts. 


FIGURE  XXX. 

Eschar  following  cauterization  of  the  inferior  turbinate.  Showing 
marked  leucocytic  infiltration  arranged  in  small  masses  on  the  margin. 
The  pathologic  change  of  the  turbinate  was  chronic  interstitial  hypertrophy. 
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FIGURE  XXXI. 

Eschar  of  the  inferior  turbinate  following'  cauterization.  Showing 
fibrinous  organization  with  papillary  formation.  Marked  leucocytic  infiltra- 
tion.    The  pathologic  condition   of  the  turbinate  was  vascular  hypertrophy. 


,*-^* 
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FIGURE  XXXII. 

Eschar  following  cautery  eleven  days  after.  Showing  Involution  of  the 
epithelium  and  covered  with  very  thick,  somewhat  homogeneous  exudate. 
Some  fresh  blood.  The  pathologic  change  of  this  turbinate  was  epithelial 
hypertrophy. 
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FIGURE   XXXIII. 

Exudate  from  nasal  cavity  following  cautery  of  the  inferior  turbinate 
and  bismuth  injection  as  dressing.  Shows  marked  round  cell  infiltration 
surrounding  masses  of  bismuth. 


-^•;v 


FIGURE  XXXIV. 

Fibrinous  exudate.  After  ethmoid  operation, 
leucocytic  infiltration  and  fibrinous  formation, 
larger  than  either  cautery   or  in  lues. 


Showing     very     marked 
Leucocytic     apjicarance 
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DISCUSSION. 

Dr.  Joseph  H.  Abraham,  New  York  City,  regretted  that  he  had  come 
in  too  late  to  hear  all  of  Dr.  Thompson's  paper,  but  he  heard  what  was 
said  with  reference  to  Vincent's  angina,  in  which  connection  he  wished 
to  present  a  remedy  which  he  had  used  in  four  cases  of  verified  Vin- 
cent's angina.  It  consisted  of  pure  carbolic  acid,  fused,  and  applied, 
upon  a  cotton-tipped  applicator,  to  the  ulcerating  surfaces.  Two  appli- 
cations were  made  a  day,  one  when  the  patient  came  in  in  the  morning, 
and  the  other  in  the  afternoon.  The  acid  was  allowed  to  remain  in 
contact  with  the  tissues  from  two  to  five  minutes,  and  then  neutralized 
with  pure  alcohol.  The  patient  was  given  a  simple  cleansing  mouth 
wash  to  use  at  home.  In  three  cases,  when  the  patient  was  sent  to 
the  pathologist  the  next  morning,  no  bacilli  and  no  ulceration  could 
be  found.  In  the  fourth  case  a  few  scattered  organisms  could  be  found 
in  the  tonsils  and  quite  a  number  in  an  ulcerated  tooth  socket.  He 
removed  the  root  of  a  tooth,  curetted  the  cavity,  and  applied  carbolic 
acid,  and  the  next  morning  there  was  no  culture.  In  each  case  the 
acid  was  used  twice.  Subsequent  examination  failed  to  reveal  any 
bacteria,  and  the  patient  was  dismissed  with  a  cleansing  wash. 

Dr.  Lee  M.  Hurd,  New  York  City,  considered  intratracheal  injections 
of  various  medications  with  oil  one  of  the  best  methods  of  treating 
these  inflammations.  Intratracheal  injections  were  not  employed  as 
much  as  they  should  be.  In  Vincent's  angina  any  acid  would  do, — 
trichloracetic,  strong  nitric,  or  any  acid  or  strong  caustic.  The  spiril- 
lum would  not  be  found  the  next  day.  In  very  severe  cases  salvarsan, 
as  suggested,  was  good.  The  oily  injections  would  relieve  the  chronic 
laryngitis,  and  was  useful  in  clironic  and  acute  inflammation  of  the 
trachea.  Sweet  oil  or  petrolatum,  about  two  drams,  with  some  medica- 
tion, injected  into  the  trachea  and  bronchi  had  been  found  efficacious. 

Dr.  Talbot  R.  Chambers,  Jersey  City,  N.  J.,  referred  to  the  theory  of 
Sir  W.  Arbuthnot  Lane,  of  London,  concerning  the  use  of  petrolatum. 
According  to  this  theory  petrolatum  passes  through  the  intestine  and 
is  not  absorbed.  Dr.  Hurd  advocates,  in  consonance  with  Dr.  Thomp- 
son, tlie  injection  of  two  drams  into  the  bronchi;  Dr.  Chambers  would 
like  to  know  what  becomes  of  that  oil.  If  not  absorbed,  it  would  be- 
come a  foreign  body. 

Dr.  Hurd,  replying  to  Dr.  Chambers,  said  the  vaselin  which  he  used 
was  probably  absorbed. 

Dr.  George  L.  Richards,  Fall  River,  Mass.,  thought  the  demonstra- 
tion of  Dr.  Beck  of  very  much  greater  value  to  laryngologists  than 
theorizing  about  the  absorption  of  this  or  that  oil.  He  had  been  espe- 
cially impressed  with  tlie  picture  showing  the  blood  vessels,  which 
illustrated  so  clearly  wliy  hemorrhage  takes  place  after  these  opera- 
tions. The  sections  demonstrated  also  why  there  is  infection  and  more 
or  less  mucopurulent  periostitis  after  these  operations.  Work  such 
as  Dr.  Beck  had  presented  led  to  more  exact  knowledge.  Therapeutics 
was  largely  a  matter  of  theory,  but  this  histo-pathological  work  was 
certainly  conducive  to  exact  knowledge. 

Dr.  (ieorge  F.  Cott,  Buffalo,  N.  Y.,  recalled  that  in  1901  Dr.  Thomp- 
son had  read  a  paper  on  this  subject.  Since  that  time  he  had  followed 
the  suggestions  then  given,  with  very  good  results. 

Dr.  Theodore  Corwin,  Newark,  N.  J.,  thought  the  intratracheal  in- 
jections most  valuable.  Patients  could  be  taught  to  make  the  injec- 
tions themselves,  using  a  long  dropper  and  injecting  fifteen  or  twenty 
minims  two  or  three  times  within  ten  minutes  and  repeating  this  every 
half  hour  or  hour,  so  long  as  the  cough  was  annoying.     He  used  vaselin 
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or  other  oil  in  combination  with  menthol,  1  or  2  per  cent.,  camplior  1 
per  cent.,  or  anything  that  might  be  desired.  For  office  treatment  the 
traclieal  syringe  was  preferable,  giving  doses  of  one  or  two  drams.  It 
should  be  preceded  by  a  downward  spray  of  2  per  cent,  menthol  to 
render  the  larynx  less  sensitive  to  manipulation  with  the  syringe. 

Dr.  Richards  added  that  some  years  ago  he  used  oils  of  one  kind  or 
another,  and  instructed  his  patients  to  use  nebulizers.  He  had  reached 
the  conclusion  that  oils  are  nearly  valueless.  It  was  better  to  employ 
something  corresponding  as  nearly  as  possible  in  specific  gravity  to 
that  of  the  normal  serum. 

Dr.  Thompson,  in  closing  the  discussion,  said  that  when  Dr.  Harris 
sent  out  his  circular  letter  asking  for  suggestions  concerning  this  meet- 
ing he  thought  it  wise  to  have  several  papers  concerning  the  treatment 
of  the  diseases  of  the  upper  air  passages.  Dr.  Beck  agreed  to  discuss 
the  scientific  side,  while  he  took  the  therapeutic  side  of  the  question. 
He  had  endeavored  to  discuss  the  matter  from  the  point  of  view  of 
every  day  practice.  The  most  important  point,  and  one  which  he  would 
reiterate,  was  expressed  in  the  opening  sentence  of  his  paper:  "One- 
half  of  all  the  diseases  it  is  our  daily  work  to  treat,  are  curable  by 
medicinal  means  alone." 

Dr.  Beck,  in  closing  the  discussion,  said  about  five  per  cent,  of  his 
cases  were  amenable  to  non-surgical  treatment.  He  had  reference  to 
diseases  of  the  upper  respiratory  tract,  not  to  the  trachea. 


TUBERCULOSIS    OF    THE    MIDDLE    EAR.* 

By   H.    H.    BfllGGS,   M.    D.,    Asheville,   N.    C. 

The  frequency  of  middle  ear  involvement  in  tuberculous  individ- 
uals, especially  in  subjects  of  phthisis  pulmonalis  and  in  those  of 
tubercular  dyscrasia,  was  noted  as  early  as  the  middle  of  the  last 
century, — Toynbee  (1),  Von  Troltsch  (2).  Wilde  (3)  was  familiar 
with  the  clinical  picture  presented  by  the  painless  onset,  the  dis- 
charge and  peculiar  appearance  of  the  tympanic  membrane  in 
tubercular  otitis  media  thirty  years  before  Koch  discovered  the 
causative  organism  in  1882.  In  1883  Eschle  (4)  succeeded  in  find- 
ing the  tubercle  bacillus  in  middle-ear  discharge,  and  Habermann 
(5)  was  the  first  to  demonstrate  giant  cells  and  tubercle  bacilli 
in  the  tympanic  mucous  membrane.  Yirchow,  Toynbee,  Zaufal, 
and  others  contributed  to  the  literature,  and  Politzer  (6),  in  1865, 
defined  the  clinical  peculiarities  of  tubercular  ear  disease. 
Schwartze  (7),  in  1878,  described  the  cheesy  infiltration  and 
tubercles  of  the  mucous  membrane,  but  not  until  1882  was  a 
definite  histological  examination  of  middle-ear  tuberculosis  made 
and  described  by  Politzer  (8),  who  has  since  collected  many 
si^ecimens  demonstrating  the  destructive  nature  of  the  disease.  It 
has  been  mostly  in  the  last  decade  and  a  half,  however,  that  tuber- 
culous disease  of  the  ear  has  gained  its  deserved  importance,  and 
during  this  time  has  the  literature  on  the  subject  accumulated. 

Frequency. 

Brieger  asserts  that  of  those  suffering  from  tuberculosis  else- 
where in  the  body,  about  25  per  cent  were  affected  by  middle-ear 
tuberculosis.  Westmacotte  (10)  found  2  per  cent,  of  fifteen 
hundred  school  children  in  ^Manchester,  England,  suff'ering  from 
tuberculosis  of  the  middle  car.  The  disease  is  probably  of  far 
greater  frequency  than  our  statistics  show,  and  the  true  diagnosis 
is  often  mistaken  because  its  onset  is  so  insidious  that  attention  is 
not  early  called  to  the  condition,  and  no  observation  is  made. 
Moreover,  when  the  case  presents  itself  the  condition  usually  has 
passed  from  that  of  a  pure  tuberculous  process  and  become  a 
mixed    infection,    the    symptoms    of    the    suppurative    condition 
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masking  the  true  nature  of  the  initial  disease.  The  careless  manner 
of  classifying  all  discharging  ears  as  suppurative  otitis  media 
without  resource  to  the  microscope  or  inoculation  tests  is 
unfortunate. 

Systemic  Infection. 

The  one  essential  factor  for  the  development  of  tul)erculosis  is, 
of  course,  the  tu])ercle  l)acillus,  but  there  are  many  other  etiological 
elements  that  deserve  brief  mention.  Heredity,  for  so  long  regarded 
as  playing  such  an  Important  role  in  the  production  of  the  disease, 
has  been  relegated  to  the  background.  Inherited  tuberculosis  does 
occur,  but  is  extremely  rare,  and  Ravenel  says  that  there  are  but 
twenty-five  well  authenticated  cases  in  literature.  What  can  be 
inherited  is  a  susceptibility  and  predisposition  to  infection  by  the 
tubercle  bacillus,  which,  being  ubiquitous,  is  most  apt  to  gain  a 
foothold. 

Mode  of  Entry. 

Owing  to  the  great  f I'enquency  of  pulmonary  tuberculosis,  it  was 
long  believed  that  the  l)acilli  were  simply  inhaled  with  the  inspired 
air,  and  promptly  found  lodgement  in  the  lungs.  But  facts,  both 
clinical  and  experimental,  are  constantly  accumulating,  whicli 
prove  that  the  digestive  tract  is  an  important,  if  not  the  most 
important  avenue  of  entry  for  tubercle  bacilli. 

The  tonsils  may  often  be  a  portal  of  entry  for  the  organism, 
whence,  owing  to  the  rich  lymi)hatic  supply,  infection  may  spread 
to  the  bronchial  and  mediastinal  glands,  and  thence  to  the  lungs. 
A  point  which  complicates  the  understanding  of  the  portal  of 
entry  of  the  tubercle  l)acillus  is,  that  the  location  of  the  primary 
lesion,  on  which  so  much  stress  has  been  laid,  does  not  indicate  witli 
certainty  the  point  of  entrance  of  the  invading  organism. 

The  figures  of  Harbitz  are  as  instructive  as  any  to  be  found.  In 
his  report,  based  on  117  cases,  he  found: 

Primary  involvement  in  respiratory  tract 48  cases,  41    % 

Primary  involvement  in  digestive  tract 26  cases,  22   % 

Primary  involvement  in  digestive    or    respiratory 

tract 24  cases,  20.57o 

General  lymph-node  tuberculosis 11  cases,    9.4% 

Doubtful  or  other  primary  seat 8  cases,    6.8% 

Again  it  must  be  emphasized  that  the  location  of  the  lesion  does 
not  indicate  the  portal  of  entry,  and  especially  is  this  true  in 
intestinal  infection,  as  it  has  lieen  shown  by  many  that  the  mucous 
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membranes  of  the  various  parts  of  the  body  can  be  penetrated  by 
the  tubercle  bacillus  witliout  previous  injury  and  without  demon- 
strable lesion. 

Calmette,  from  his  studies,  concludes  that  pulmonary  tuber- 
culosis, acquired  at  any  age,  may  be  due  to  recent  intestinal  infec- 
tion. Schlossman  and  Engel  have  shown  tliat  when  tubercle  bacilli 
in  milk  or  cream  are  injected  into  the  stomachs  of  young  guinea 
pigs  through  an  incision  in  the  abdominal  wall,  they  reach  the  lung 
in  a  few  hours,  as  proven  by  killing  the  animal  and  inoculating 
others  with  portions  of  the  lung.  Cases  of  human  infection  with 
bovine  bacilli  can  be  assumed  to  be  of  intestinal  origin,  as  the 
chances  for  inhalation  of  bovine  bacilli  by  Imman  l)eings  are 
extremely  slight. 

The  results  of  work  done  with  the  ol)ject  of  establishing  inhala- 
tion infection  experimentally,  such  as  causing  dogs  and  guinea 
pigs  to  breathe  air  saturated  with  dried  sputum  containing  tul)ercle 
bacilli,  are  open  to  the  very  grave  objection  that  no  attempt  was 
made  to  close  the  esophagus,  and  it  is  certain  that  some  of  the 
bacillus-laden  dust  mrh  swallowed.  However,  Pindel,  working  with 
Fluegge,  has'  infected  dogs  and  a  calf  by  ])lowing  a  spray  of  bovine 
bacilli  into  the  trachea,  which  had  previously  been  opened.  At 
autopsy,  tulierculosis  of  the  lungs  was  found,  while  the  tonsils, 
cervical,  retropharyngeal  and  mesenteric  glands  were  free  from 
the  disease,  ])oth  macro  and  microscopically.  In  addition,  Nen- 
ninger  has  shown  that  when  rabbits  are  forced  to  breathe  air  laden 
with  the  B.  prodogiosus  cultures  can  l)e  recovered  from  the  finest 
bronchi.  With  these  experimental  facts  at  hand,  the  occurrence 
of  inhalation  infection  cannot  be  gainsaid. 

In  general,  then,  it  may  be  said  that  infection  through  the 
alimentary  tract  unquestionably  occurs  in  a  large  proportion  of 
eases.  In  children,  especially,  it  occujues  a  i)Osition  almost  if  not 
quite  as  important  as  respiratory  infection.  It  must  ])e  understood- 
however,  that  the  source  of  intestinal  infection  is  not  always  food, — 
dust,  reaching  the  upper  air  passages,  is  often  swallowed  in  the 
saliva  and  nasal  secretion.  The  frequency,  however,  with  which 
bovine  tubercle  bacilli  have  been  found  in  children,  show  that  their 
food  is  often  responsible  for  the  infection. 

(The  above  taken  largely  from  Ravenel,  in  Klebb's  "'Tuber- 
culosis," pages  13  to  45.) 

The  middle  ear  must  be  regarded  as  belonging  anatomically  and 
bacteriologically  to  the  upper  respiratory  tract,  as  insisted  upon 
by  Goldstein   (11),  who  considers  primary  tuberculous  infection 
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of  the  middle  ear  of  respiratory  rather  than  of  alimentary  origin. 
(Quoting  from  Sehenorl :  "At  the  present  time  the  general 
opinion  seems  to  be  that  while  the  hematogenous  and  lymphogenous 
origin  of  instances  of  non-miliary  pulmonary  tuberculosis  cannot 
be  denied,  the  disease,  in  the  large  majority  of  cases,  originates 
from  a  primary,  air-born  infection  of  the  lungs." 

Etiology. 

Underlying  conditions  which  act  as  predisposing  factors  to 
tuberculous  infection  exert  an  influence  remote  or  immediate,  and 
acquire  increased  importance  in  the  presence  of  the  essential  cause. 
Among  the  predisposing  factors  may  be  classed  general  debilitating 
diseases,  the  hereditary  influence  of  tuberculosis,  syphilis,  associa- 
tion with  tuberculous  individuals,  unhygienic  environment,  over- 
crowding, poor  food,  cachexiae :  in  short,  any  condition  of  surround- 
ings or  constitution  which  induees  a  lowering  of  the  systemic  power 
to  combat  infection. 

Among  predisposing  causes  of  more  immediate  influence  may  be 
regarded : 

First:  Existence  of  a  tuberculous  lesion  elsewhere  in  the  body, 
especially  pulmonary  phthisis  with  cavitation,  and  tuberculous 
disease  of  the  glandular  and  osseous  systems;  the  former  in  adults, 
the  latter  in  infants  and  children.  It  is  noteworthy  in  this  connec- 
tion that  tuberculous  ear  disease  of  adults  where  phthisis  with 
cavity  formation  is  present  is  usually  primary  in  the  middle  ear; 
and  in  children,  in  whom  gland  and  bone  lesions  predominate, 
primary  involvement  of  the  mastoid  with  secondary  progress  to 
middle  ear  is  frequent.  The  emaciation  and  debility  attendant 
upon  advanced  phthisis,  and  the  recumbent  position  of  the  patient, 
all  contribute  to  the  difficulty  of  free  removal  of  sputum  from  the 
eustachian  vicinity  and  facilitate  passage  of  minute  particles  into 
the  eustachian  canal.  Ostmann  (12)  believes  that  the  loss  of  fat 
around  the  lumen  of  the  eustachian  tube  causes  such  an  increase 
of  its  lumen  that  transmission  of  infection  is  rendered  easy. 
Virchow  considers  tuberculous  caries  of  temporal  bone  as  secondary 
to  tuberculosis  elsew^here  in  the  body. 

Second:  Abnormal  conditions  of  the  upper  respiratory  tract, 
including  presence  of  nasopharyngeal  adenoid  growths,  which  have 
been  shown  by  microscopic  examination  and  inoculation  tests  to  be 
the  frequent  seat  of  a  latent  tuberculosis.  Of  adenoids  removed 
from  otherwise  healthy  children,  the  following  were  found  showing 


TUBERCULOSIS  OP  THE  MIDDLE    EAR.  Jjg 

evidence  of  latent  tuberculosis:  Dieulafoy  (13),  20%  of  35  cases; 
Gottstein  (14),  127o  of  33  cases;  Brindle  (15),  12%  of  8  cases; 
]\Iilligan  (16),  16%  of  his  eases.  Inoculation  tests  gave  the  highest 
percentage  of  infection. 

Nasal  obstructions  which  interfere  with  the  drainage  and  ventila- 
tion of  the  nasal  fossae  and  nasopliarynx  indirectly  offer  a  pre- 
disposition. 

Third:  Infancy  and  childhood  offer  a  predisposition,  for  several 
reasons.  Anatomical  conditions  and  relations  favor  eustachian 
infection.  The  exanthemata  and  other  infectious  diseases  are 
ofteuest  encountered  in  childhood.  The  frequency  of  adenoids  and 
acute  or  chronic  inflammation  of  other  lymphoid  structures  in  the 
throat,  and  the  greater  susceptibility  and  relatively  less  resistance 
of  childhood  to  infection  are  all  conditions  favorable  to  infection 
should  the  opportunity  occur.  The  embryonal  character  of  the 
mucosa  of  the  infant's  eustachian  tube  and  tympanum  has  been 
advanced  as  a  cause  for  the  easy  establishment  of  a  tubercular 
lesion  in  the  middle  ear.  The  temi^oral  bone  of  the  child  is  soft 
and  contains  red  marrow,  which  is  not  the  case  in  the  adult  bone. 

Cliannds  of  Infection. 
The  pathological  changes  in  the  middle  ear  and  temporal  bone 
are  directly  excited  by  the  presence  of  tubercle  bacilli,  which  may 
l)e  conve.yed  to  the  middle  ear  or  its  adnexa  through  tlie  following 
channels : 

1.  Mechanically,  through  the  eustachian  tube,  either  air-borne 
or  introduced  into  the  tympanic  cavity  by  aid  of  particles  of  mucus 
or  foreign  matter  during  acts  of  swallowing,  coughing,  sneezing 
or  blowing  the  nose. 

2.  Infection  along  the  eustachian  tube  by  other  than  mechanical 
means. 

3.  Through  the  blood  channels. 

4.  Through  the  lymphatics. 

5.  Via  the  external  auditory  canal. 

6.  By  extension  of  an  intracranial  infection  through  the  internal 
auditory  canal.  Fallopian  canal,  or  the  labyrinth.  This  is 
mentioned  merely  as  a  possibility. 

Mechanical  conveyance  of  bacilli  to  the  middle  ear  is  not  so 
improbable  as  superficial  consideration  might  indicate.  A  review 
of  certain  facts  in  tlic  anatomy  of  the  tubae  auditavae  leads  to  an 
appreciation  of  the  facility  of  this  mode  of  invasion.  In  adults, 
the  eustachian  tubes  are  from  thirty-three  to  thirty-six  mm.   in 
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length,  and  converge  downward,  making  an  angle  of  thirty  to  forty 
degrees  with  the  horizontal  plane.  The  downward  inclination 
occurs  only  in  the  cartilaginous  portion  of  the  tube.  The  height 
of.  the  lumen  of  the  tube  at  its  pharyngeal  orifice  is  nine  mm.,  its 
width  five  mm.,  while  at  the  tympanic  end  corresponding  measure- 
ments are  five  and  three  nnn.  (17).  In  infants,  the  tube  is  much 
shorter,  being  less  than  twenty  nnn.,  and  its  lumen  comparatively, 
and  as  stated  by  Eitelberg,  actually  greater  in  children  than  in 
adults.  In  children,  too,  the  tympanic  orifice  is  larger  and  on  a 
lower  level,  and  the  pharyngeal  opening  much  nearer  to  the  choanae 
and  more  in  line  with  the  respiratory  air  currents  than  in  the 
adult.  The  ciliated  lining  of  the  eustachian  tube  tends  to  remove 
any  extraneous  material  deposited  upon  it,  but  a  forcible  blast  of 
air  in  a  contrary  direction  may  easily  transfer  the  particle  to  the 
tympanic  cavity.  ]\lilligan  (18)  has  suggested  that  movements 
of  sucking  initiating  to  and  fro  currents  of  air  along  the  eustachian 
tubes  favor  transmission  of  infection.  He  (19)  also  suggests  the 
possibility  of  infection  from  regurgitated  curds  of  tuberculous 
milk  depositing  bacilli  in  the  pharynx,  tonsil  crypts  and  eustachian 
orifices.  The  mechanical  mode  of  infection  appears  probable  in  late 
phthisis  when  the  emaciation  of  the  tissues  causes  the  tubes  to 
approach  the  infantile  type,  becoming  wider  in  lumen. 

J.  Home  (20)  has  shown  that  aural  tuberculosis  is  a  more 
frequent  complication  of  phthisis  with  cavity  formation  than  of 
any  other  type.  The  frequent  cough,  abundant  bacilli-laden 
sputum,  together  with  the  altered  tubal  conditions,  are  favorable 
to  the  mechanical  theory  of  infection.  The  fact  that  water  enter- 
ing the  nasal  chaml)ers  in  swimming  or  diving  or  during  the  use 
of  the  nasal  douche,  may  find  entrance  to  the  middle  ear,  is  familiar 
to  all,  and  that  bacilli  in  the  upper  respiratory  tract  may  likewise 
gain  entrance  is  highly  probable.  That  Politzerization  and 
catheterization  carry  mucus  along  the  eustachian  canal  and  often 
into  the  tympanum,  is  demonstrated  by  the  diagnostic  tube.  Snuff 
and  smoke  have  been  blown  experimentally  into  the  mastoid  antrum 
(21).  Habermann,  Barnich,  Cornet  and  Spira  have  observed 
instances  of  infection  through  the  eustachian  tubes. 

To  me,  the  mechanical  theor.y  of  infection,  especially  secondary, 
seems  simplest,  easiest,  and  most  probable  in  the  great  majority 
of  cases ;  and  it  is  suggested  that  the  greatest  number  of  cases  occur 
in  early  childhood  and  advanced  phthisis,  when  the  conditions 
favorable  to  the  mechanical  passage  of  infectious  material  through 
tlie  eustachian  tube  are  at  their  maximum. 
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Not  only  may  the  eustachian  tube  transmit  infection  without 
becoming  infected,  but  its  lining  mucous  membrane  may  permit 
passage  of  bacilli  into  the  lymphatic  plexuses  and  subepithelial 
collections  of  lymphoid  tissue  around  the  lumen  of  the  eustachian 
tube  without  producing  any  lesion  at  the  site  of  inoculation.  After 
reaching  the  sul)mucosa  they  may  produce  caseous  lesion  of  the 
lymph  gland,  and  later  be  carried  to  the  middle  ear  or  reach  the 
tympanum  directly  through  the  lymphatic  vessels  or  be  carried 
in  by  leucocytes.  Politzer  favors  the  view  that  infection  reaches 
the  middle  ear  through  the  tubal  submucosa,  and  Goldstein  states 
that  ''over  70  per  cent  of  the  inflammatory  and  infectious  pro- 
cesses which  involve  the  ear  have  their  origin  in  the  pharyngeal 
and  nasopharyngeal  cavity." 

Although  the  eustachian  tube  is  a  very  infrequent  localization 
of  tuberculosis,  the  infection  may  reach  the  middle  ear  by  exten- 
sion of  pharyngeal  or  nasal  lupus  b}^  direct  continuity. 

Infection  through  blood  channels  from  a  focus  more  or  less 
distant  may  localize  itself  primarily  in  cancellous  spaces  of  the 
temporal  bone,  and  invade  the  middle  ear  by  extension  of  the 
process  of  infiltration  and  disintegration.  Or,  infection  may  come 
from  a  preexistent,  perhaps  quiescent,  lesion  in  bone  or  gland, 
or  from  ingested  bacilli  introduced  into  the  circulation  through 
the  thoracic  duct.  ]\Iany  observers  regard  the  hematogenous  as  the 
most  frequent  mode  of  infection  in  childhood.  Henrici  (22) 
reports  eight  cases  of  tuberculosis  of  mastoid  bone  in  children 
with  no  pulmonary  lesion,  and  considers  them  to  be  of  hematogen- 
ous origin.  One  case  showed  slight  tuberculous  infection  of 
tonsils.  He  regards  the  blood  path  infection  as  the  rule  in  child- 
hood, and  believes  the  primary  involvement  to  be  in  the  bone. 
Cases  of  hematogenous  origin  have  been  reported  by  Knapp  (23), 
Wilde  (24),  and  Hurd  (25).  Barnich  has  shown  that  this  method 
occurs  when  the  distal  infection  is  in  the  osseous  or  glandular 
system. 

Lymphatic  infection  in  this  locality  can  occur  only  in  a  direc- 
tion contrary  to  the  lymph  current.  Such  extension  occurs  else- 
where and  is  equally  possible  in  this  situation.  The  lymphatic 
drainage  of  this  area  has  not  been  well  worked  out.  Poirier  and 
Cuneo  (27)  state  that  the  lymphatics  of  the  cavum  tympani  empty 
into  the  retropharyngeal  glands,  which  also  receive  drainage 
from  the  eustachian  tubes.  These  glands  also  receive  afferents 
from  the  upper  part  of  the  pharynx  and  the  nasal  fossae.     Effer- 
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ent  lymphatics  run  to  the  superior  cervical  glands  along  the 
internal  jugular  vein,  draining  regions  peculiarly  open  to 
bacterial  invasion,  and  offer  a  possible  avenue  of  entry  for  aural 
infection. 

Tuberculous  infection  through  the  external  auditory  canal  is  in- 
frequent. Bacilli  may  gain  entrance  through  a  perforated  mem- 
brane or  through  the  tegumentary  lining  of  the  canal  through  an 
abrasion  or  without  discoverable  lesion.  Lupus  may  involve  the 
middle  ear  by  a  direct  extension. 

An  intracranial  origin  of  middle  ear  tuberculosis  is  improbable 
and  must  be  of  extremely  rare  occurrence. 

Spira  (28)  recognizes  a  congenital  origin  of  the  disease. 

Patltologij. 

Clinically  two  rather  distinct  forms  of  middle  ear  tuberculosis 
manifest  themselves;  the  acute  and  the  chronic.  In  each  may  be 
found  all  the  changes  from  slight  infiltration  of  the  mucous  mem- 
brane to  extensive  necrosis  of  the  temporal  bone.  Rapid  loss  of 
tissue  is  characteristic  of  the  acute  form,  resulting  from  ulceration 
of  the  tubercles  throughout  the  mucosa.  Habermann,  Winkler  and 
Brieger  think  that  tuberculosis  begins  in  the  mucous  membrane  of 
the  tympanum,  especially  on  the  promontory;  Cuesta,  in  the 
antrum,  while  Bernstein  holds  that  the  membrana  tympani  is  the 
site  of  the  first  lesion.  In  the  membrana  tympani  the  tubercles  are 
first  confined  to  the  intima,  and  may  be  seen  through  the  trans- 
parent membrane  after  undergoing  caseation  (16).  The  membrana 
propria  being  more  resistant  to  invasion  is  not  attacked  until  the 
intima  is  mostly  destroyed.  Its  destruction  is  said  to  be  due  to  a 
process  of  erosion  rather  than  that  of  tubercle  formation  and  casea- 
tion. Grimmer  (29)  found  absorption  or  softening  of  the  intima 
at  isolated  points  through  which  the  invasion  extended  to  the 
dermal  layer,  thus  accounting  for  the  existence  of  multiple  per- 
forations. S.  Moss  (30)  found  no  true  inflammation  in  the  mem- 
brana propria.  In  the  acute  form  a  grayish,  or  yellowish-gray 
point  may  occasionally  be  found  in  the  inferior  or  posterosuperior 
quadrant  marking  the  site  of  first  perforation.  The  membrane  is 
of  reddish  hue  due  to  hyperemia,  which  gives  way  in  parts  about 
the  umbo  and  below  to  an  opaque  non-vascular  appearance,  while 
the  parts  near  the  periphery  throughout  may  show  a  raised  or 
distended  and  rounded  appearance  of  yellowish-gray  color  as  if 
thickened  by  a  greater  infiltration  than  the  central  part.  The 
greatest  hyperemia  is  seen  in  the  three-quarter  arc  anterior  su- 
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perior  and  posterior,  between  the  eentral  wliite  areas  near  the 
umbo  and  the  outer  eircle  above  described.  After  perforation 
mixed  infection  causes  modification  of  the  condition  and  rapid  de- 
struction of  both  soft  parts  and  bone  ensues. 

In  the  chronic  form  the  process  runs  an  asthenic  course,  and 
infiltration,  caseation  and  necrosis  follow  less  rapidly  and  with 
more  characteristic  tuberculous  sequence.  Granulations  are  flabby, 
pale  and  anemic  as  compared  with  the  vascular,  reddish  granula- 
tions of  pyogenic  infection.  They  may  fill  the  cavum  and  protnide 
through  a  perforated  membrana,  or  the  external  auditory  canal 
may  be  occluded  hy  them.  The  mastoid  cells  may  be  replaced  with 
a  mass  of  such  granulation  in  which  ]\Iilligan  (31)  found  giant  cell 
formation,  caseation  and  other  characteristic  tuberculous  changes. 
In  the  chronic  form  circumscribed  miliary  tubercles  develop  on 
the  superficial  membrane  of  the  tympanum  and  undergo  caseation 
and  ulceration,  with  giant  cell  formation.  Politzer  and  Brieger 
found  destruction  of  the  mucous  membrane  of  the  cavum  exposing 
bare  bone.  Hartmann  considers  the  typical  place  of  first  perfora- 
tion the  lower  half  of  the  membrana  tympani;  Buck  (32),  the  upper 
posterior  quadrant.  Grimmer  (29)  found  that  advanced  tubercu- 
lous changes  may  take  place  in  the  mucous  membrane  of  the 
tympani,  or  in  the  tympanic  membrane  itself  without  producing 
visible  evidence  through  the  external  auditory  meatus. 

Marked  resistance  is  shown  to  the  process  of  necrosis  by  the  peri- 
osteum and  dura,  and  often  extensive  destruction  of  bone  is  limited 
by  these  structures  in  seemingly  normal  state.  The  sheath  of  the 
facial  nerve,  as  demonstrated  by  one  of  my  cases,  Case  1,  resisted 
the  invasion  of  a  very  extensive  necrosis.  The  Fallopian  canal,  also, 
on  account  of  its  density  and  perhaps  its  abundant  blood  supply 
offers  marked  resistance  to  invasion.  The  frequency  of  facial 
paralysis  in  children  may  be  due  to  the  bone  being  softer  than  in 
adults,  and  to  its  incomplete  ossification. 

The  ossicular  chain  is  early  attacked  and  may  be  found  in  any 
stage  of  necrosis.  Haike  (33)  mentions  caries  of  the  foot-plate  as 
being  often  present.  Perforation  of  the  fenestra  ovale  follows  the 
destruction  of  the  foot-plate,  and  with  a  similar  condition  in  the 
fenestra  rotunda,  the  infection  gains  access  to  the  labyrinth  caus- 
ing marked  deafness  and  vertigo.  According  to  Milligan  perfora- 
tion of  the  fenestra  occurs  in  one-third  of  all  cases. 

Caries  may  attack  the  blood  vessels  resulting  in  hemorrhage  and 
thrombosis  as  reported  by  Koessel.  The  petrosquamosal  sinus  is 
supposed  to  ofi'er  an  avenue  of  infection   from  the  middle   ear, 
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Cheatle  (34)  reporting  a  case  of  miliary  tuberculosis  originating 
in  this  way. 

Brieger  says  spread  of  the  disease  to  the  brain  is  not  common, 
except  in  children,  owing  to  fibrous  tissue  formation  closing  the 
lymph  spaces. 

]\Iastoiditis  is  a  frequent  complication.  The  mastoid  process  is 
often  the  site  of  a  primary  lesion. 

Jobson  Home  (37)  believes  that  early  glandular  enlargement 
results  from  primary  tuberculous  middle-ear  disease,  and  is  seldom 
found  in  secondary  involvement.  This  has  been  the  case  in  the 
author's  experience.  Why  this  should  be  true  is  not  apparent. 
In  a  primary  infection  the  proximal  glands  must  constitute  the 
line  of  defense  between  the  focal  infection  and  the  rest  of  the 
body,  and  this  duty  is  constantly  performed.  If  the  aural  condi- 
tion is  secondary  to  a  pulmonary  or  general  tuberculosis,  a 
systemic  infection  has  already  ensued,  and  there  is  no  area  of 
demarcation  and  consequently  no  line  of  defense.  The  mastoid 
and  preauricular  glands  are  first  enlarged,  and  later  the  retro- 
pharyngeal and  deep  cervical.  It  has  been  demonstrated  by 
Poirier  and  Cuneo  (27)  that  the  retropharyngeal  glands  receive 
afferent  lymphatics  from  the  middle  ear  and  also  from  the 
pharynx,  and  since  infection  has  been  known  to  travel  against 
the  lymph  stream,  it  is  possible  that  the  retropharyngeal  gland 
infected  from  a  diseased  pharynx  may  in  turn  convey  infection  to 
the  middle  ear.  Conversely,  it  has  been  suggested  that  retro- 
pharyngeal abscesses  may  have  resulted  from  tuberculosis  of  the 
ear. 

Intracranial  complications  in  tuberculosis  of  the  ear  are  rare 
compared  to  those  of  pyogenic  otitis  (Politzer,  Jobson  Home). 
According  to  IMathews  (36),  they  are  not  infrequent.  Macewen  (37) 
reports  ten  cases  of  meningitis  of  tuberculous  origin,  five  of  which 
had  intact  membrana  tympani,  the  internal  auditory  meatus  being 
the  avenue  of  infection  in  five  of  the  cases.  He  reports  one  case 
resulting  in  miliary  tuberculosis  from  infection  through  the 
lateral  sinus.  Intracranial  abscess  seldom  complicates  this  disease, 
but  may  occur  as  the  result  of  mixed  infection  gaining  entrance 
through  necrosed  areas  at  the  tegmen  tympani,  about  the  lateral 
sinus  or  even  through  the  internal  auditory  canal — Mathews  (36). 
The  necrosis  may  extend  outward  causing  Bezold's  perforation 
and  a  subperiosteal  abscess  about  the  mastoid  tip  or  a  gravitating 
abscess  into  the  neck.    Fistulous  tracts  near  the  mastoid  may  lead 
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tlirough  the  skiu  directh^  into  a  eareonecrotic  mass,  pervading 
the  whole  mastoid  and  labyrinth. 

In  primary  eases,  especially  in  children,  the  infection  may  pass 
through  the  eustachian  tube  and  into  the  alimentary  canal  and 
cause  a  tuberculous  enteritis. 

Syniploins. 

In  determining  whether  an  otitis  is  tuberculous  or  not,  we  must 
first  consider  whether  the  patient  shows  symptoms  in  general  of 
tuberculous  disease,  loss  of  weight  and  pyrexia  being  the  most 
characteristic.  In  a  primary  tubercular  otitis,  emaciation  would 
not  be  expected  early,  not  until  dissemination  supervenes,  but  in 
secondary  involvement  the  system  is  already  toxic,  and  tissue 
waste  in  the  majority  of  cases  is  considerable.  Diarrhoea  often 
complicates  the  ease  and  adds  its  quota  to  the  wasting  disease. 
Extreme  dryness  of  the  skin  and  an  occasional  rash  may  also 
occur. 

In  primary  cases  and  before  pyogenic  microorganisms  are 
superimposed,  the  temperature  may,  on  account  of  the  asthenic 
condition  remain  low,  being  atypical  of  the  pyrexia  characteristic 
of  a  systemic  tuberculous  condition.  But  if  the  chart  be  watched 
carefully,  the  simulation  of  the  typical  swaying  temperature  Avill 
sooner  or  later  manifest  itself.  ]\Iixed  infection  may  at  any  stage 
of  the  disease  modify  the  ex{)ected  rhythm  and  immediately  cause 
a  pyrexia  not  at  all  unlike  that  of  a  fulminating  otitis  of  pyogenic 
origin.  The  distinction  between  the  acute  and  chronic  forms  of 
the  disease  is  probably  a  matter  of  associated  pyogenic  infection 
in  the  former.  In  my  opinion,  every  uncomplicated  case,  either 
primary  or  secondary  (unless  of  miliary  type),  would  present 
symptoms  of  tlie  chronic  type.  In  each  type  absence  of  pain  is 
the  essential  symptom  differentiating  it  from  otitis  of  other 
genesis.  Even  though  the  destructive  process  is  rapid  and  the 
appearance  of  the  membrana,  per  se,  simulate  an  acute  purulent 
otitis,  there  is  seldom  any  complaint  of  pain.  In  case  5,  where  in 
four  days  the  lower  half  of  tlie  membrane  was  destroyed 
there  was  entire  absence  of  pain.  As  long  as  the  condition 
remains  characteristically  tuberculous  and  the  ravages  of 
pyogenic  microorganisms  are  absent,  the  process  is  painless. 
Pritchard  suggested  that  the  early  perforation  of  the  membrana 
tympani  relieving  the  tension  of  the  eavum  accounted  for  the 
lack  of  pain,  but  as  shown  hy  ]\facewen's  (37)  cases,  five  resulted 
in   intracranial   complication   without  rupture   of  the   membrana 
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and  no  doubt  had  a  painless  beginning.  It  is  also  to  be  remem- 
bered that  the  membrane  does  not  perforate  early.  It  has  been 
suggested  that  in  the  breaking-up  of  the  bacilli  into  wax  and 
alcohol,  the  alcohol  liberated  into  the  tissues  produces  an  anes- 
thetic effect.  We  do  know  that  tuberculous  lesions  in  general  are 
fortunately  painless,  and  tuberculous  otitis  is  no  exception. 

In  the  acute  form,  a  view  of  the  membrana  tympani  shows  at 
first  little  to  differentiate  the  condition  from  a  myringitis  of  non- 
tubercular  etiology.  There  are,  however,  usually  two  points 
characteristic.  Seldom  is  the  hyperemia  uniform  over  the  mem- 
brane, nor  is  it  confined  along  the  manubrium,  and  Schrapnell's 
membrane,  as  is  often  observed  in  the  other  otitis ;  but  on  the 
contrary  there  exist  clearly  circumscribed  areas  of  paleness  and 
opaqueness,  whose  location  is  at  variance  from  what  would  be 
expected  from  the  anatomical  distribution  of  the  blood  vessels. 
This  pale  area  is  most  often  found  in  the  lower  part  of  the  mem- 
brane, including  the  tip  and  lower  third  of  the  manubrium,  and 
extends  near  but  not  quite  to  the  periphery.  Accordingly  a 
second  small  area  (and  at  times  the  only  area)  is  immediately 
posterior  to  the  short  process.  These  areas  remain  pale,  become 
thicker,  as  does  the  membrane  throughout,  and  are  invariably 
the  points  of  first  perforation,  the  destructive  process  being 
limited  at  first  closely  to  the  margins  of  what  constituted  the  pale 
area.  In  no  other  condition  have  I  found  this  marked  contrast 
and,  to  me,  typical  appearance  of  the  tympanic  membrane.  These 
areas  appear  flatter  than  the  hyperemic  adjacent  parts,  which 
latter  are  seemingly  distended,  as  is  a  membrana  in  acute  purulent 
otitis  with  pressure.  The  other  characteristic  condition,  always 
present,  which  can  be  perceived,  is  the  thickening,  and  the  amount 
of  thickening  is  in  direct  proportion  to  the  acuteness  of  the  condi- 
tion in  acute,  and  to  the  duration  in  chronic  cases.  In  case  5,  a 
large  perforation  occurred  corresponding  to  the  previously  pale 
area,  during  an  act  of  sneezing,  when  a  hissing  noise  in  the  ear 
M^as  accompanied  with  a  slight  aural  discharge. 

There  is  nothing  characteristic  of  the  discharge,  save  the 
presence  of  the  tubercle  bacillus,  occasionally  found,  and  some 
observers  believe  that  their  presence  does  not  in  itself  absolutely 
prove  the  existence  of  the  disease.  At  first  watery  and  inoffensive, 
occasionally  blood-stained,  the  discharge  soon  becomes  thick  or 
thin,  copious  or  scant  and  offensive,  according  to  the  progress 
of   the    disease,    whether   a    pyogenic    infection    intervenes,    and 
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whether  a  careoiieerotic  process  is  present.  Spicules  of  bone 
(as  in  case  1),  sequestra,  and  ossicles  may  be  found  in  the 
discharge. 

Granulations  may  appear  at  the  point  of  perforation  in  chi'ouic 
cases,  and  remain  there  flabby  and  pale,  blocking  the  exit  of  the 
discharge.  They  may  even  fill  the  tympanum  or  protrude  through 
a  large  perforation  partly  or  completely  filling  the  external 
auditory  canal  (as  in  case  1).  ]Microscopic  examination  of  these 
granulations  nuiy  reveal  tubercle,  giant  and  epitlieloid  cells, 
caseation,  and  tubercle  bacilli  (iMilligan). 

Carious  areas  may  be  felt  on  the  inner  tympanic  wall  or  in  the 
ossicles  early  in  the  disea.se.  It  is  believed  by  some  that  the  process 
begins  in  the  bone,  that  tul)erculosis  of  the  ear  is  essentially  a  bone 
tuberculosis,  and  usually  a  part  of  a  general  condition.  Often  a 
probe  can  be  passed  backward  through  a  perforation  of  the  pos- 
terior canal  wall  into  the  mastoid.  In  Case  1,  a  fistulous  opening 
in  the  i)osterior  canal  wall  in  each  ear  led  into  the  mastoid  which 
was  filled  with  granulation.  No  resistance  may  be  felt  as  the  probe 
enters  the  soft  caseous  mass  replacing  the  laliyrinth,  or  the  pars 
mastoidea  and  lal)yrinth  may  form  one  or  more  large  sequestrae. 
Fistulous  opening  near  the  mastoid  tip  may  occur  in  chronic  cases. 

Facial  paralysis  is  frequently  observed  in  primary  eases,  and  in 
children,  and  less  frequently  in  secondary  involvement  and  in 
adults.  It  may  be  suddenly  complete,  but  usually  is  partial  at 
first,  affecting  areas  supplied  by  certain  fibers. 

Diagnosis. 

In  determining  the  diagnosis,  the  family  history  should  be  care- 
fully considered  with  regard  to  tu])erculosis,  and  the  patient's 
hal)its,  residence,  and  environment  sliould  be  ascertained  to  deter- 
mine whether  he  has  been  unduly  exposed  to  tuberculous  persons, 
or  unhygienic  surroundings.  Case  2  lived  with  parents,  both  of 
whom  were  tuberculous,  and  since  dead  of  the  disease.  Case  3 
had  a  tuberculous  mother,  since  dead  of  pulmonary  tuberculosis. 
The  matter  of  environment  plays  an  important  part,  especially  in 
children.  In  the  adult  the  personal  history  is,  perhaps,  of  equal 
importance,  and  whether  the  subject  had,  at  this  time,  or  has  had 
(now  latent)  pulmonary  or  other  tuberculous  lesions.  Cases  4  and 
5  had  phthisis  pulmonalis  in  active  state.  Much  couging  predis- 
poses to  the  afifection  by  mechanically  infecting  the  pharynx  and 
eustachian  tube  with  sputum.  The  absence  of  pain,  as  noted  in 
the  symptomatology,  the  loss  of  hearing,  sometimes  complete,  and 
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the  rapid  invasion  of  the  disease  are  pathogomonic  of  otitic  tuber- 
culosis.   It  is  stated  that  sarcoma  of  the  ear  is  also  painless. 

Facial  paralysis,  especially  in  children,  occurs  in  one-third  of  the 
cases,  against  one  to  two  per  cent  in  non-tubercular  conditions. 
It  is  of  special  diagnostic  significance. 

While  the  copiousness  of  the  discharge  may  not  differ  from  that 
of  other  suppurative  conditions,  its  sanious  and  foul  condition  ex- 
cites suspicion,  and  especially  when  particles  of  bone  (as  in  Case  1) 
are  incorporated.  Gaudin  attaches  importance  to  the  character  of 
the  granulations. 

JMarked  impairment  of  hearing,  absence  of  headache  and  occur- 
rence of  hemorrhage  are  diagnostic  points  mentioned  by  Home. 
Politzer  (38)  emphasizes  the  rapid  destruction  of  the  membrane 
and  early  caries,  while  Haike  (39)  attaches  much  importance  to 
necrosis  of  the  foot-plate  of  the  stapes. 

Brieger  (40)  considers  tuberculin  injections  as  a  valuable  aid 
to  diagnosis,  especially  in  chronic  cases.  In  one  of  his  cases  the 
reactive  swelling  was  so  great  as  to  cause  facial  paralysis,  the  previ- 
ously pale  tympanic  mucosa  became  infiltrated,  and  the  previously 
negative  examination  of  discharge  showed  numerous  tubercle  bacilli. 

Recent  investigations  of  the  blood  pressure  in  tul^erculosis  tend 
to  show  that  a  condition  of  hypotension  exists  continuously  in  the 
pretubercular  state.     Faught   (41). 

The  only  positive  means  of  diagnosis  are : 

1.  Finding  microscopically  in  the  discharge  or  granulation  the 
tubercle  bacillus,  or 

2.  Giant  and  epitheloid  cells  and  caseation  in  the  tissue. 

3.  By  experimental  inoculation,   reproducing  tuberculosis. 
The  bacillus  tul)erculosis  can  be  found  in  about  fifty  per  cent 

of  the  cases.  It  is  difficult  to  find  after  pyogenic  bacteria  gain 
access  and  increased  putrefactive  changes  have  occurred.  Greuber, 
Politzer  and  Bernstein  do  not  consider  presence  of  tubercle  bacilli 
in  anral  discharge  as  absolute  proof  of  tuberculous  infection,  while 
(lottstein,  Koenig  and  IMarschand  think  that  failure  to  find  tuliercle 
bacilli  is  of  little  diagnostic  importance.  Sieberman  and  ]\[illigan 
use  inoculation  tests  in  diagnosis,  while  Brieger  considers  micro- 
scopic examination  of  tissues  reliable.  We  should  not  forget  that 
non-tuberculous  infection  may,  and  often  does,  occur  in  subjects 
suffering  from  pulmonary  or  other  tuberculous  lesions.  Every  sus- 
pected case  should  be  examined,  however,  in  order  that  in  primary 
eases  especially,  an  early  diagnosis  may  be  made,  and  appi'opriate 
treatment,  hygienic,  therapeutic  or  surgical,  be  instituted. 
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j\Iucli  has  been  written  concerning  the  differentiation  between 
the  tubercle  and  other  acid  fast  bacilli  which  simulate  it.  It  is 
true  that  the  average  observer  cannot,  with  the  means  usually  at 
hand  in  his  laboratory,  make  the  distinction.  The  B.  smegmae,  B. 
subtilis,  B.  butyricus  are  among  these,  but  their  occurrence  is  so 
unlikely  that  they  are  negligible ;  at  any  rate,  it  is  safe  to  consider 
any  case  showing  an  acid-fast  bacillus  as  true  tuberculosis,  and 
treat  accordingly  until  the  contrary  is  proven. 

Prognosis. 

The  prognosis  of  middle  ear  tuberculosis  is,  as  a  rule,  unfavorable. 
It  is  so  because  usually  it  is  a  complication  of  a  general  tubercu- 
losis, the  prognosis  of  which  is  unfavorable;  or  it  is  a  primary 
process  in  an  infant  illy  nourished,  marasmic,  syphilitic  or  tuber- 
culous, which  conditions  themselves,  without  an  otitic  focus,  ma\' 
threaten  the  chikl's  life.  The  middle  ear  process,  per  se,  is  not 
so  unfavorable  as  has  l)een  pictured  unless  advanced  or  miliary 
tuberculosis  of  lungs  or  other  organs  militate  against  repair  of 
the  secondary  complication.  Crockett  (42)  considers  the  prognosis 
of  tuberculous  otitis  in  infants  as  favorable  as  of  ordinary  septic 
infections.  The  prognosis  is  unfavorable  in  acute  cases,  especially 
in  advanced  pulmonary  tu])erculosis,  and  as  a  rule,  marks  the  ])e- 
ginning  of  the  end.  It  is  unfavorable  if  the  symptoms  of  labyrin- 
thine involvement  or  facial  paralysis  are  present.  It  is  favora])le 
when  arising  in  cases  of  chronic  pulmonary  tuberculosis,  and 
especially  when  of  a  chronic  type.  In  such  cases  the  condition  of 
the  ear  is  as  a  barometer  indicating  by  its  exacerbations  the  activity 
in  the  lung  or  other  affected  organ.  The  otitic  condition  will,  as  a 
rule,  improve  or  not  as  the  general  condition  improves,  or  grows 
worse ;  and  this  suggests  that  in  chronic  cases  the  treatment  is 
essentially  that  of  the  general  condition, — hygienic,  dietetic,  medi- 
cal and  surgical,  as  the  case  indicates. 

Treatment. 

The  treatment  naturally  divides  itself  as  above  enumerated.  For 
the  lack  of  space  the  hygienic  and  dietetic,  although  of  vast  im- 
portance will  not  be  considered ;  nor  will  the  internal  treatment, 
except  the  use  of  tuberculin,  be  given. 

Use  of  Tuherculin. 

The  use  of  tul)erculin  has  proven  so  successful  in  so  many  forms 
of  tulierculosis  that  no  tuljcrculous  process  in  any  way  localized 
can  be  considered  invariablv  to  contraindicate  its  use. 
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The  question  of  tuberculin  therapy  is  such  a  broad  one  that  its 
mention  here  must  be  contined  practically  to  generalities.  The 
choice  of  the  particular  member  of  the  tuberculin  family  (now 
numbering  about  70  varieties),  is  of  less  importance  than  familiar- 
ity on  the  part  of  the  administrator  with  the  product  he  is  using. 
Theoretically,  bacillen  emulsion  (B.  E.)  should  confer  a  greater 
amount  of  antitoxic  immunity,  and  old  tuberculin  (0.  T.)  and 
bouillon  filtrate  (B.  F.)  a  great  amount  of  antibacterial  immunity, 
Ringer  (43).  Practically  the  same  end-result  can  be  reached  with 
any  of  these  products  of  the  tubercle  bacillus.  The  object  in  giving 
tuberculin  is,  of  course,  the  stimulation  of  the  natural  specific  re- 
sisting forces  of  the  body  toward  the  production  of  an  active  type 
of  immunity  to  the  tubercle  ])acillus  and  its  toxins. 

As  to  the  advisability  of  using  tuberculin  in  tuberculous  middle 
ear  disease,  so  great  an  authority  as  Politzer  dismisses  the  matter 
with  the  curt  sentence:  "injections  of  tuberculin  have  proven 
worthless."  The  writer  can  see  no  reason  why  it  should  not  be 
indicated  and  of  decided  value  in  properly  selected  cases.  It 
should  of  course  not  be  used  in  acute  fulminating  cases,  for  here 
the  body  is  already  overl)urdened  with  toxins,  and  the  reactive 
forces  are  exhausted  ))e.yond  the  power  of  stimulation  by  tul)erculin. 
We  know,  however,  that  the  tuberculous  process  is  practically  the 
same  wherever  situated ;  we  have  all  seen  brilliant  results  obtained 
by  the  use  of  tuberculin  in  tuberculous  laryngitis,  lupns.  testicular 
tul)erculosis,  tuberculous  adenitis  and  bone  and  joint  tuberculosis, 
to  say  nothing  of  the  vast  army  of  pulmonary  cases  whose  lives 
have  been  prolonged  and  health  restored,  partly  l)y  the  aid  of 
tuberculin.  With  these  indisputable  facts  before  us,  why  exclude 
tuberculosis  of  the  middle  ear  from  the  category  of  those  affections 
that  tuberculin  can  and  does  aid? 

One  of  the  great  obstacles  to  our  gaining  a  knowledge  of  the 
beneficial  effects  of  tuberculin  in  tuberculous  otitis  media  lies  in 
the  fact  that  as  a  primary  condition  it  is  relatively  rare,  so  that 
we  are  usually  face  to  face  with  a  tuberculous  process  aiitedaling 
the  middle  ear  involvement.  Furthermore,  this  tuberculous  pro- 
cess may  be  of  such  a  nature  or  in  such  a  stage  as  to  contraindicate 
the  use  of  tuberculin.  Tlte  fundamental  pro]>osition,  however,  holds 
true,  that  tuberculin,  if  it  be  of  aid  in  any  given  case,  is  of  aid  in 
most  rational  and  satisfactory  manner,  by  striking  specifically  at 
the  cause  of  the  trouble,  and  by  producing  the  most  lasting  results 
in  stimulating  and  enhancing  the  natural  immunizing  forces  of 
the  organism. 
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Practically  no  details  as  to  dosage  and  method  of  administra- 
tion can  be  given  in  an  article  of  this  scope,  for  almost  every  physi- 
cian experienced  in  the  use  of  tuberculin,  (and  the  remedy  is  not 
one  to  be  used  freely  by  the  inexperienced),  has  his  own  preference 
for  the  particular  product  used,  the  frequency  of  dosage  and  the 
scale  of  increase.  As  stated  above,  the  particular  tuberculin  em- 
ployed is  of  no  great  importance.  What  is,  in  the  writer's  opinion, 
the  most  hnportant  dement  in  tuberculin  tJierapy  is  the  correlation 
of  the  size  of  the  dose  and  the  tolerance  of  the  patient.  These  two 
elements  can  never  be  dissociated,  and  their  interdependence  dis- 
poses at  once  of  any  attempt  to  give  tuberculin  by  rule  of  thumb. 
Any  tyro  can  diagnose  a  violent  systemic  tuberculin  reaction  with 
its  chill,  fever,  malaise,  and  increase  in  all  preexisting  symptoms, 
to  say  nothing  of  the  appearance  of  ncAV  ones ;  but  any  tyro  is  not 
qualified  to  administer  tuberculin.  Local  reactions  at  the  site  of 
injection  are  easy  to  diagnose — the  brawny  redness  and  more  or 
less  extensive  infiltration  being  pathognomonic  o])jective  signs, 
while  the  pain,  discomfort  and  complaints  of  the  patient  are  in- 
sistent and  convincing  subjective  incidents.  Both  of  the  preceding 
types  of  reactions  are.  however,  easier  to  diagnose,  of  less  frequent 
occurrence,  and  also  of  lesser  importance  than  the  focal  reaction, 
which  is  a  clinical  expression  of  the  specific  action  of  tuberculin 
upon  the  focus  of  disease.  The  focal  reaction  should  be  the  more 
carefully  studied  and  the  more  familiar  to  the  physician  in  those 
lesions  of  tuberculosis  that  offer  themselves  to  direct  inspection, 
such  as  lupus,  the  larynx,  and  the  ear.  Slight  changes  in  local  ap- 
pearances, a  slight  swelling,  increased  congestion  whether  or  not 
united  to  subjective  local  sensations  (increased  pain  or  deafness^ 
or  objective  symptoms,  (increased  discharge),  should  warn  the 
administrator  of  tuberculin  that  he  is  nearing  the  limit  of  his 
patient's  tolerance.  This  limit  it  is  most  dcsirahle  to  reach,  hut 
most  dangerous  to  overstep,  for  it  is  in  the  overstepping  that  harm 
— sometimes  temporary,  sometimes  irreparable — may  be  done.  It 
should  ever  be  borne  in  mind  that  the  size  of  the  dose  divorced 
from  the  tolerance  of  the  patient  is  of  absolutely  no  value,  and  that 
apparently  minimal  doses  in  patients  highly  sensitive  to  tuberculin 
are  of  just  as  much  therapeutic  benefit  as  are  massive  doses  in 
other  patients  possessing  relative  tuberculin  insusceptibility. 
Haste  has  no  place  in  tuberculin  therapy,  and  to  haste — to  the 
desire  to  "get  to  big  doses,"  is  ascribable  much  of  the  odium  that 
has  been  vented  upon  this  important  remedial  agent. 

Tile  duration  of  tuberculin   treatment  is   as  vet  a    knottv   and 
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iiusettled  point.  It  is  the  general  consensus  of  opinion  that  no 
course  of  tuberculin  will  prove  of  lasting  benefit  that  does  not 
extend  over  several  months.  There  are,  for  the  A^arious  prepara- 
tions, arbitrary  maximal  doses  which  should  not  be  surpassed. 
Very  few  patients,  however,  ever  reach  these  doses.  In  health 
resorts  the  patient's  departure  for  home  too  often  determines 
prematurely  the  cessation  of  tuberculin.  Where  time  plays  no 
part,  one  should  be  guided  by  the  condition  of  the  local  lesion  and 
the  tolerance  of  the  patient.  If  the  local  condition  be  satisfac- 
tory, and  the  patient  exhibits  signs  of  intolerance  to  a  given  dose, 
it  is  well  to  drop  slightly  doAvn  the  scale  and  to  repeat  the  amount 
decided  upon  several  times.  If  upon  increase  intolerance  is  again 
evident,  a  cessation  of  tuberculin  for  a  few  months  is  desirable. 
Supplementary  courses  of  tuberculin  are  to  be  counseled  even  in 
the  absence  of  any  recrudescence  of  the  d'sease.  as  a  projihylactic 
measure.  Sueh  courses  should  l)e  given  not  more  frequently  than 
every  six  months  aiul  not  more  infrequently  than  every  eight 
months.  They  can  be  gone  through  with  more  rapidity  than  the 
initial  course,  as  the  i)revious  tolerance  of  the  patient  is  already 
known,  and  they  serve  to  preserve  and  to  heighten  the  degree  of 
innnunity  to  tuberculos's. 

Surgical. 
The  membrana  tymjjani  in  any  case  of  tuberculosis  of  the  mid- 
dle ear  should  be  incised  early.  This  should  not  be  delayed  uiitil 
l)erforation  occurs,  (as  in  Case  5,  in  which  the  lower  lialf  of  the 
membrane  sloughed  away  during  a  night.)  The  incision  should  be 
through  the  portion  showing  the  greatest  infiltration,  usually  the 
pale,  opaque  area  found  below  or  posteriorly.  It  should  be  done 
for  the  sake  of  drainage  of  the  middle  ear,  for  the  relief  of  the 
infiltration  of  the  membrana  itself,  and  for  ventilation.  The  con- 
dition of  the  eustachian  tube  is  invariably  relieved  after  perfora- 
tion or  incision  of  the  membrane,  as  is  the  middle  ear,  and  we  are 
imitating  nature's  method  when  w^e  incise  earl.y.  In  this  case  the 
usual  symptoms  of  bulging  and  tension  are  wanting,  and  if  Ave 
Avait  for  these,  the  mendn-ane  may  melt  aAvay  betAveen  office  visits, 
leaving  a  larger  perforation  than  remains  after  incision.  After 
ample  perforation  the  eustachian  tube  and  middle  ear  should  re- 
ceive the  same  toilette  as  is  indicated  in  non-tuberculous  condi- 
tions, the  dry  Avick  often  replaced  being  indicated.  Of  local 
remedies,  iodoform  and  iodine  derivatives  have  given  best  results. 
The  use  of  sunlight  directed  by  the  reflection  from  a  concaA'e 
head-mirror  on  the  tympanic  membrane  for  fiA'e  or  ten  minutes 
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each  day  lias  seemingly  been  of  benefit  in  certain  chronic  cases, 
and  I  wonld  strongly  advise  its  use  whei'e  the  local  process  ap- 
l)ears  to  be  confined  to  the  membrane.  With  hygienic,  dietetic 
and  tnbercnlin  treatment  increase  the  ojisonic  index  to  the  point 
of  tissue  resistance,  Avith  the  hope  of  limiting  the  process  to  the 
tympanum  proper.  If  the  process  continues  to  the  mastoid  or 
laliyrinth.  as  evidenced  by  the  symptoms,  lose  no  time  in  resorting 
to  whatever  surgical  interference  is  iiulicated  for  a  thorough 
eradication  of  th(!  invaded  tissue. 

Care  should  be  exercised  in  the  choice  of  an  anesthetic  and  an 
anesthetist,  in  case  of  i)ulmonary  involvement,  or  of  other  maras- 
mic  conditions,  and  to  the  same  end  the  operation  should  be  con- 
eluded  with  the  greatest  expedition  in  keeping  with  thoroughness 
and  safety. 

In  the  after  treatment  the  general  condition  sliould  receive  the 
careful  attention  of  one  accustomed  to  handliiig  tuberculous  cases, 
especially  the  hygienic  and  dietetic  care.  Outdoor  advantages 
should  be  had  as  soon  as  possible,  and  every  available  means  used 
to  combat  the  general  infection  and  establish  a  resistance  against 
the  disease. 

Report  of  Cases. 

The  following  five  cases  are  reported,  not  because  they  are 
singular  in  nature  or  present  any  new  features,  but  as  represent- 
ing some  of  the  types  of  aural  tuberculosis  commonly  seen.  They 
are  chosen  from  cases  which  fortunately  are  still  living,  and  con- 
sequently the  postmortem  findings,  always  of  interest  to  the  stu- 
dent of  pathology,  cannot  be  given.  The  diagnosis  in  these  cases 
Avas  made  clinically  and  with  the  microscope;  none  of  the  tissues 
having  been  used  for  inoculation  to  confirm  the  findings. 

Case  1.  J.  B.  B. ;  born  in  1884,  age  24;  male.  No  family  his- 
tory of  tuberculosis.  Patient  had,  in  childhood,  measles  and 
chicken-pox.  Pneumonia  at  twelve  years.  In  1904  during  an 
attack  of  'grippe,  had  pain  in  left  ear,  followed  by  discharge,  with 
rapid  loss  of  hearing.  In  1905  the  right  ear  began  to  discharge 
without  pain,  and  with  rapid  loss  of  hearing.  Discharge  and  deaf- 
ness were  first  symptoms  observed.  Both  ears  continued  to  dis- 
charge, and  deafness  to  increase,  until  February,  1908,  when 
patient  first  consulted  me. 

Examination  of  left  ear  revealed  foul  smelling  discharge,  con- 
taining gritty  debris  and  particles  of  bone,  membrana  tympani 
absent,  granulations  in  tympanum,  and  perforation  in  posterior 
wall   of   canal   leading  into   mastoid   cavity   containing  necrosed 
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boiie.  Right  ear  in  similar  condition,  excepting  the  perforation 
of  posterior  canal  wall.  Operation  on  left  ear  exposed  large  mass 
of  flabby,  pale  granulation  tissue,  with  here  and  there  large 
seqnestrae  replacing  mastoid  cells.  Necrosis  had  involved  the 
facial  canal,  and  the  facial  nerve  lay  in  this  mass  of  debris,  pro- 
tected only  by  its  sheath.  Chest  examination  at  this  time  was 
negative,  as  was  sputum  examination  made  two  months  previous. 
In  May,  1908,  the  right  ear  had  become  worse,  the  posterior  canal 
wall  having  likewise  perforated.  Operation  revealed  the  same 
conditions  as  found  in  the  left  ear  with  added  extension  of 
necrosis  into  the  labyrinth.  This  ear  also  recovered.  Both  ears 
remain  well  up  to  the  present  time  excepting  the  need  for  occa- 
sional attention  on  account  of  the  eustachian  tubes  remaining 
patent.  At  time  of  second  operation  the  lungs  showed  evidence 
of  involvement  which  progressed  to  cavitation,  but,  notwithstand- 
ing, the  patient  has  recovered,  and  is  earning  a  good  salary  in 
a  local  bank,  where  he  has  served  since  1909.  He  has  enough 
hearing  in  the  left  ear  to  enable  him  to  dispense  with  artificial 
aid  to  hearing.  After  the  lung  condition  became  manifest,  he 
received  tuberculin  treatment  for  some  time. 

Case  2.  JM.  S. ;  female ;  age  12.  ]\Iother  died  of  tuberculo.sis 
when  patient  was  nine  months  old.  Patient  was  breast  fed  first 
three  months.  Father  developed  pulmonary  tuberculosis  when 
child  was  one  year  old,  and  died  of  the  same.  When  patient  was 
three  years  old  swelling  over  the  left  mastoid  occurred,  without 
pain,  discharge  or  any  symptom  calling  attention  to  the  ear.  The 
mastoid  swelling  was  incised,  leaving  a  sinus  through  the  cortex, 
filled  with  pale  granulations  and  discharge.  The  sinus  was  curetted 
several  times.  At  four  years  of  age  the  mastoid  was  opened,  but 
failed  to  heal.  One  year  later  another  surgeon  operated,  removing 
granulation  tissue  and  necrosed  bone.  The  wound  again  failed 
to  heal,  and  discharge  persisted  for  the  next  seven  years  through 
an  opening  the  size  of  a  dime  resulting  from  the  previous  opera- 
tions. 

In  1907,  at  the  age  of  twelve,  M^hen  patient  was  first  seen,  there 
were  present  foul  smelling  discharge  and  masses  of  pale  granula- 
tions in  the  tympanum  and  projecting  from  the  posterior  open- 
ing, and  bare  bone  to  be  felt  everywhere.  Operation  in  1907  showed 
the  entire  mastoid  cavity,  zygomatic  cells  and  the  labyrinth  to  the 
apex  of  petrous  bone  filled  with  granulation  tissue  and  sequestrae, 
containing  typical  cheesy  masses,  giant  and  epitheloid  cells.  Every- 
thing was  curetted  away  down  to  the  internal  table  and  after  cau- 
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terization  of  the  bony  wound  with  phenol  and  alcohol  the  wound 
healed.  In  June,  1911,  discharge  from  the  ear  recurred  and  a 
large  cholesteatoma  was  removed  from  the  mastoid  area.  Since 
this  time  the  ear  has  remained  well  and  the  patient  in  good  health, 
showing  no  evidence  of  tuberculosis  elsewhere  in  the  system. 

Case  3.  G.  W. ;  colored  female;  age  4.  ]\1  other  had  pulmonary 
tuberculosis  when  child  was  born,  and  since  died  of  the  disease. 
Child  was  well  until  one  month  ago  when  she  began  to  have  fever, 
discharge  from  left  ear,  tenderness  and  swelling,  but  no  pain  over 
the  mastoid.  Operation  in  November,  1907,  revealed  the  mastoid 
process  filled  with  granulations,  showing  typical  tuberculous 
changes  on  microscopic  examination.  The  mastoid  wound  healed 
satisfactorily,  but  discharge  from  the  ear  has  continued  to  the 
present  time.  In  1911  the  tonsils  and  adenoids  Avere  removed  with 
but  little  benefit  to  the  ear  or  general  condition,  which  later  re- 
mains below  par,  notwithstanding  the  absence  of  definite  evidences 
of  tuberculosis. 

Case  4.  E.  E.  S. ;  age  35;  musician.  Pulmonary  tuberculosis 
in  chronic  form  for  fifteen  years.  Last  six  months  has  had  slight 
activity,  but  not  sufficiently  severe  to  interfere  wnth  vocation. 
Two  months  ago  noticed  feeling  of  fullness  and  impairment  of 
hearing  of  right  ear,  continuing  to  progress  steadily  and  without 
pain  or  other  discomfort. 

Tw'O  weeks  later,  at  first  visit,  bone  conduction  was  intact,  but 
there  was  considerable  interference  of  air  conduction  in  lower 
scale.  The  usual  landmarks  of  manubrium,  light  refiex.  etc.. 
were  obscured  by  the  infiltration  present.  The  slight  hyperemia 
over  the  posterosuperior  quadrant  soon  subsided,  leaving  the 
membrane  uniformly  non-vascular  and  thickened  in  appearance. 
Sunlight  directed  on  the  membrane  each  day  with  concave  head- 
mirror  has  been  the  only  treatment  except  tul>erculin,  which  was 
begun  at  the  onset  of  the  aural  complication.  The  hearing  is 
gradually  improving  as  are  the  objective  symptoms. 

Case  5.  G.  P. ;  male ;  age  24 ;  no  family  history  of  tuberculosis. 
Engaged  in  athletics  at  college  and  soon  after  graduation  (tAvo 
years  ago)  symptoms  of  pulmonary  tuberculosis  developed,  which 
have  continued  in  subacute  form  ever  since  Has  resided  in 
sanitarium  most  of  last  year,  and  had  less  than  one  degree  of 
temperature  during  past  six  months.  State  of  nuti-itioii  good,  and 
general  condition  is  apparently  excellent. 

Consultation  one  month  ago  gave  history  of  a  feeling  of  fullness 
and  sudden  deafness  of  right  ear  two  days  previously;  but  no  ])ain. 
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vertigo,  or  tinnitus.  Examination  revealed  a  membrane  consider- 
ably distended  in  the  posterosuperior  quadrant  which  was  highly 
injected;  the  lower  half  being  flat,  anemic,  and  containing  no 
visible  blood  vessels.  The  membrane  throughout  was  greatly  in- 
filtrated, and  the  upper  distended  hyperemic  area  and  the  lower 
fiat,  pale  area  were  clearly  defined.  Near  the  periphery,  all 
around,  there  was  apparently  greater  infiltration  of  the  mem- 
brane, giving  it  a  distended  and  yet  slightly  transparent  ap- 
pearance. But,  at  the  next  visit,  four  days  later,  he  stated  that 
on  the  night  before  he  had,  during  an  act  of  sneezing,  noticed  a 
hissing  sound  in  the  ear,  and  afterwards  a  discharge.  Examina- 
tion showed  the  lower  third  of  membrane  sloughed  away,  a 
watery  discharge,  and  a  pseudomembranous  coating,  extending 
over  the  dermal  layer  of  remaining  portion  of  membrane  and  on 
to  the  adjacent  canal  wall.  There  had  been  no  pain  from  the  be- 
ginning, although  the  process  had  been  very  acute.  Pour  days 
later  the  condition  about  the  same,  except  slightly  more  discharge, 
destruction  of  membrane  remaining  the  same,  and  corresponding 
to  the  anemic  area  observed  at  first  visit.  Tuberculin  treatment 
was  begun  after  perforation  occurred,  but  a  slight  reaction  fol- 
lowed a  dose  of  0.00001  grain  indicating  a  high  degree  of  tox- 
emia. A  few  days  later  he  was  able  to  take  smaller  doses  without 
reaction,  and  the  activity  is  seemingly  subsiding. 
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DISCUSSION. 

Dr.  Frank  R.  Spencer,  Boulder,  Col.,  mentioned  a  method  of  making 
the  diagnosis  of  tuberculosis  of  the  middle  ear,  consisting  of  cleansing 
the  canal  first,  introducing  an  aspirator  which  he  had  brought  from 
Berlin,  aspirating,  and  injecting  the  pus  into  a  guinea  pig.  The  pus, 
when  aspirated,  might  not  show  tubercle  bacilli,  but  the  organisms 
could  be  positively  demonstrated  after  the  injection  into  the  guinea 
pig  by  the  examination  of  the  animal's  organs  several  weeks  later. 


CORRECTIVE    RHINOPLASTY.* 

By  L.EE   COHEN,   M.   D.,   Baltimore,  Md. 

Where  the  nose  has  been  partially  or  completely  destroyed  by 
disease  or  trauma,  the  individual  so  disfigured  is  for  the  most  part 
an  object  of  pity  and  sympathy,  l)ut  at  the  same  time  he  is  not 
accorded  those  privileges  in  the  social  and  commercial  world  en- 
joyed by  other  persons.  For  hundreds  of  years  past,  therefore, 
since  the  appearance  of  Tagliacozzi's  work  in  1597,  rhinoplasty  for 
the  relief  of  such  conditions  has  l)een  an  accepted  surgical 
procedure. 

For  some  reason,  however,  corrective  rliinoplasty  has  not  received 
the  attention  which  it  merits.  By  corrective  rhinoplasty  is  meant 
those  operations  which  have  for  their  object  the  restoration  to  a 
presentable  form,  size  and  position  noses  which,  from  accidental  or 
congenital  causes,  are  so  deformed  as  to  give  to  the  individual  an 
unsightly  appearance.  Rhinologists  in  general  have  shown  but 
little  inclination  to  develop  this  line  of  surgery,  although  the 
feasability  and  advisability  of  the  work  have  been  proved  by  the 
excellent  results  obtained  by  Roe,  Joseph,  Berens  and  others  for 
a  number  of  years  past.  This  indifference  may  be  due  to  the  fact 
that  there  has  been  absolutely  no  systematic  treatise  on  this  work 
until  the  appearance  of  Joseph's  article  in  tlie  German  Handbtich 
about  a  year  ago.  An  operator,  however  clever,  might  lack  suffi- 
cient originality  to  develop  a  proper  technique  along  these  lines  in 
the  absence  of  such  literature.  Then,  also,  there  still  exists  a  feel- 
ing among  many  that  so  long  as  some  sort  of  nose  is  present  we  are 
not  justified  in  tampering  with  the  work  of  providence. 

A  general  belief  prevails  that  persons  so  disfigured  are  prompted 
only  by  vanity  to  seek  relief,  but  men  who  have  done  most  in  this 
field  have  cited  many  instances  which  abundantly  show  that  such 
patients  are  so  frequently  objects  of  comment  and  ridicule  that 
they  become  keenly  self-conscious,  and  a  psychical  depression  is 
brought  about,  amounting  in  many  instances  to  melancholia. 
Joseph  cites  cases  of  actual  attempt  at  suicide,  owing  to  this 
depressing  effect  upon  the  nervous  system. 

Candidate's   Thesis;    recommended   for  publication   bj-   ilie  Council. 
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The  interest  of  the  writer  \v;is  tirst  attracted  to  this  subject 
about  four  years  ago.  Avhen  two  patients  applied  for  relief  from 
such  conditions.  One,  a  young  woman  22  years  of  age,  had  a  hor- 
ribly flattened  and  laterally  displaced  nose,  following  a  badly 
managed  fracture  sustained  from  falling  down  stairs.  This  girl's 
face,  otherwise  quite  pretty,  Avas  very  much  marred  by  the  de- 
formed nose — her  disfigurement  was  most  noticeable,  and  she  was, 
consequently  in  a  continually  depressed  state.  The  second  case 
was  that  of  a  young  man  with  a  congenitally  over-sized  nose.  So 
enormous  was  this  man's  nose  that  he  was  constantly  reminded  of 
it  by  comments  of  persons  with  whom  he  must  come  in  contact. 
Further,  he  felt  that  anv  advancement  "with  the  concern  that  em- 


Figure  1.     Framework  of  nose     (Gray). 


ployed  him  was  actually  hampered  by  his  appearance.  He,  also, 
brooded  much  over  his  condition,  and  expressed  a  willingness  to 
spend  all  of  his  small  savings  if  he  could  but  be  free  from  such 
disfigurement. 

The  mental  condition  of  these  two  individuals  at  this  time  made 
so  profound  an  impression  upon  me  that  I  was  led  to  take  up  the 
work  seriously,  and  at  once  began  to  search  literature  for  light  on 
the  subject  and  to  work  it  up  in  the  dead  house  and  clinic. 

Text  books  on  general  surgery  furnished  no  information,  since 
they  detailed  only  methods  where  skin  incisions  were  employed. 
Even  so  late  as  in  1911,  Kolle's  book  on  Plastic  Surgery  makes 
but  casual  mention  of  any  other  procedure.     Books  on  rhinology 
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have  had  so  little  to  say  on  the  subject  that  but  slight  assistance 
could  be  obtained  from  them.  A  number  of  interesting  monographs 
have  been  written  in  this  country  and  abroad  since  1887  (when 
*  Roe's  first  publication  appeared),  from  which  much  can  be 
learned,  but  they  are,  with  few  exceptions,  mostly  made  up  of 
case  reports,  Avith  pictures  of  subjects  before  and  after  operation, 
leaving  much  to  the  reader's  imagination  for  the  finer  details  of 
technique,  so  important  for  successful  outcome  in  these  operations. 
An  endeavor  will  here  be  made  to  describe  more  fully  details  of 
technique  which  Imve  yielded  best  results  in  the  work  thus  far 
done  by  the  writer,  in  the  hope  that  the  little  he  has  learned  may 
interest  others  in  the  work,  so  that  it  may  be  given  the  standing 


Figure   2.     Bones  and  cartilage  of  septum,  left  side   (Gray). 


m  surgery  which  seems  its  due.  This  might  also  help  to  do  away 
with  the  so-called  "beauty  specialist"  who  flourishes  in  many  of 
our  larger  cities,  at  the  expense  of  those  Avho  should,  as  a  matter  of 
fact,  be  cared  for  by  the  skilled  rhinologist.  For  only  the  rhin- 
ologist  is  capable  of  relieving  the  impaired  nasal  breathing  so 
frequently  existing  along  with  the  external  deformity. 


Classification. 

The  deformities  here  under  consideration  are  divided  into  two 
classes:  (1)  Idiopathic  or  congenital;  (2)  Acquired.  To  the  former 
belong  the  over-developed  nose,  hump  nose,  congenital  saddle 
and  pug  nose,  while  to  the  latter  belongs  all  sorts  of  grotesque  al- 
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terations  in  shape  and  position  of  the  nose  caused  by  fracture  or 
dislocation,  and  likewise  by  destruction  of  the  bony  or  cartilagin- 
ous framework  from  syphillis,  tuberculosis  and  lupus. 

For  practical  purposes,  a  further  sub-division  is  generally  made 
into  deformities  affecting  the  bony  and  those  affecting  the 
cartilaginous  portions,  although  both  are  frequently  involved  at 
the  same  time.  The  various  types  of  deformity  have  been  ad- 
mirably described  by  Roe,  whose  classification  seems  the  most 
comprehensive. 


Figure   3.     Rubber  apron   used  by  writer. 

Anatomical. 

Reference  to  Figures  1  and  2  remind  us  of  the  normal  relation- 
ship of  the  various  parts  making  up  the  frame  work  of  the  nose, 
and  the  part  played  by  the  nasal  septum  in  the  support  of  the 
lower  cartilaginous  portion.  It  is  well  to  bear  in  mind  that  the 
anterior  edge  of  the  triangular  cartilage  can  be  felt  directly  under 
the  skin,  and  also  that  the  fleshly  tip  of  the  nose  is  quite  mobile, 
owing  to  the  existence  of  the  membranous  septum  between  it  and 
tlie  lower  edge  of  the  triangular  cartilage.     The  existence  of  this 
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membranous  septum  makes  alteration  in  the  position  of  the  nasal 
tip  a  comparatively  simple  matter. 

Preparation  of  Operative  Field. 

To  guard  against  any  possible  infection,  great  care  should  be 
exercised  in  preparing  the  interior  and  exterior  of  the  nose  prior 
to  operation. 

After  thoroughly  douching  with  a  sterile  saline  solution,  the 
hair  is  closely  cut  from  within  the  vestibule  of  the  nose  with  a 
pair  of  long  pointed  surgical  scissors,  and  the  parts  thoroughly 


I'M^;uii'  I.  ( ;u  Small  iiuintcd  knirc.  (h)  Writer's  periosteal  elevator,  end 
and   sii.les   sharp,       ( (.• )    Writers   lilt-. 

washed  with  pledgets  of  cotton  soaked  in  1 — 2000  bichloride  of 
mercury  solution,  followed  by  95'/,  alcohol.  The  entire  face  is 
now  washed  with  soap  and  Avater,  alcohol  and  ether.  Further,  to 
prevent  infection,  when  operating  in  the  sitting  position,  the  mouth 
is  covered  Avith  a  sterile  ajiron  made  of  dental  rub})er  dam.  (See 
Pig.  8).  Tliis  ai)roi)  also  serves  to  keep  blood  from  running  into 
the  mouth  of  the  ])atient.  Wlien  operating  in  the  recum])ent  pos- 
ture, the  mouth  is  covered  with  gauze,  as  the  rubber  apron  would 
obstruct  breathing. 

Tn  order  that  mucous  from  within  the  nose  may  not  cause  in- 
fection, we  always  enforce  mouth  breathing  by  means  of  a  naso- 
pharyngeal  tampon  if  operating  under  general  anesthesia,  or  by 
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packing  the  rear  end  of  both  nasal  cavities  if  patient  is  in  a  sitting 
position,  under  local  anesthesia.  Need  for  this  precaution  is  far 
greater  when  operating  under  ether,  which,  as  a  rule,  stimulates 
an  excessive  flow  of  mucous  which  might  be  carried  into  the  wound 
during  nasal  respiration.  Besides,  the  posterior  tampon  prevents 
blood  from  flowing  back  into  tlie  throat  to  be  aspirated  by  the  pa- 
tient. 

Anesthetic. 

While  in  cases  of  lateral  deformity,  in  which  Berens'  method  of 
mobilization   is   employed,   ether  is  administered,   in  all  instances 


Figure  5.      Xasal    s;i 
Blade  1%    inches  lonf 


L.l'  Cuakk'y,   right  and   left 


I'arl   of  teetl.    leniovetl. 


where  Koe's  sub(!utaneous  methods  have  been  followed  we  have 
found  local  anesthesia  sufficient,  even  in  subjects  so  young  as  13 
years.  A  preliminary  dose  of  morphia,  according  to  the  age  of 
the  patient,  is  given  hypodermically.  The  nasal  vestibule  is  co- 
cainized with  a  10'/  solution  of  cocaine,  after  which  the  subcutane- 
ous tissue  over  the  entire  nose  is  infiltrated  with  a  one-quarter  per 
cent,  solution  of  cocaine  in  1 — 15000  adrenalin  chloride.  This  is 
l)est  injected  with  a  regular  hypodermic  syringe,  using  a  special 
needle  1  to  1%  inches  long,  according  to  size  of  the  nose.  The 
needle  is  inserted  from  within  the  vestibule,  under  the  skin,  which 
of  course  is  not  to  be  perforated. 
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Incision. 
In  all  methods  of  correcting  these  deformities,  the  main  object 
should  be  to  avoid  marring  the  subsequent  appearance  of  the  nose 
by  scar,  or  in  other  words,  to  work  entirely  from  within.  For  these 
subcutaneous  operations  then,  incision,  as  first  advocated  by  Roe, 
should  be  made  within  the  vestibule  of  the  nose,  generally  above 
the  lower  lateral  cartilage  of  the  left  side,  and  subsequently  if 
accessary,  on  the  right  side,  cutting  through  the  mucous  membrane 
and  the  cartilage  to  the  under  surface  of  the  skin.  Wliether  this 
incision  is  made  close  to  the  septum  or  more  laterally  depends  on 
whether  we  wish  to  alter  the  line  of  the  nasal  dorsum  only,  or 
whether  the  nasal  processes  are  to  be  severed  from  their  attach- 


I'igure   6.     Copper  saddle   in   place  after  ope'ation. 

ment  to  the  superior  maxillary.  It  is  surprising  with  what  ease 
one  can,  with  a  very  small  straight  knife  (See  Fig.  4-a,)  undermine 
the  skin  over  the  entire  nose  through  a  small  incision  on  one  side, 
owing  of  course  to  the  flexibility  of  the  cartilaginous  portion.  By 
following  the  course  of  the  knife  under  the  skin  with  the  index 
finger  on  the  outside,  it  is  not  difficult  to  avoid  injury  to  the  skin. 

Hemorrhage  during  this  process  is  not  great  or  annoying,  unless 
one  should  injure  the  angular  branch  of  the  facial  in  its  course 
up  the  side  of  the  nose,  imbedded  in  the  fibers  of  the  levator  labii 
superioris  alaequa  nasi  muscle.  Injury  to  this  vessel  may  be 
avoided  by  working  close  to  the  skin  while  undermining,  in  this 
way,  leaving  the  muscle  attached  to  the  framework  of  the  nose. 

In  correcting  the  cartilaginous  portion,  incision  must  be  made 
lower  down,  and  will  be  referred  to  later. 
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The  skin  having  been  undermined,  one  proceeds  with  the  subse- 
quent steps  of  the  operation,  working  under  the  skin  as  if  it  w'ere 
a  tent,  and  guiding  tlie  movements  of  the  various  instruments  with 
tlie  left  hand  over  the  outside  of  the  nose. 

Hump  Nose. 

This  is  the  simplest  of  these  operations. 

The  hump  is  usually  situated  at  the  junction  of  the  osseous  and 
cartilaginous  portion  of  tlie  dorsum  nasi.     It  may  be  of  congenital 


Figure  7.  (Schematic.)  Dark  portion  indicating  amount  of  dorsum  nasi 
removed  in   lowering  plane.      (Joseph.) 

origin  due  to  over-development  of  the  nose  in  this  situation,  or 
may  be  acquired  through  fracture  of  one  or  ])oth  bones.  If  in  con- 
sequence of  fracture,  the  hump  may  be  situated  in  the  middle  line 
or  to  one  side,  according  to  whetlier  both  bones  were  fractured  or 
only  one.  In  this  instance  also,  the  hump  is  generally  sharp  and 
the  skin  over  it  very  sensitive.  For  removal  of  hump  the  skin 
should  be  undermined  only  so  far  as  to  permit  of  freedom  in  the 
use  of  instruments  ])eneath  it. 

The  periosteum  over  the  hump  is  pushed  aside  with  a  small 
])eri()steal  elevator  (Fig.  4-b).  The  hump  is  then  sawed  off  witli 
a  short  saw  (Fig.  5),  and  removed  through  the  incision.     A  small 
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file  (Fig.  4-c),  made  for  this  purpose,  is  then  used  to  make  the  sur- 
face round  and  smooth,  and  the  skin  is  now  placed  back  and  held 
against  the  bone  by  means  of  a  saddle  of  thin  sheet  copper,  pat- 
terned to  suit  the  shape  and  size  of  each  nose.  This  saddle,  first 
used  by  Roe,  is  covered  with  adhesive  plaster,  which  not  only  keeps 
the  copper  from  direct  contact  with  the  tissues  but  also  prevents 
the  edges  from  cutting  into  the  skin.  A  one  inch  strip  of  adhesive 
plaster  passing  over  the  saddle,  and  terminating  under  each  ear, 
holds  it  in  place  (Fig.  6).  While  the  saddle  must  be  snugly  fitted 
and  held  to  the  nose,  care  must  be  exercised  lest  the  pressure  be 


Figure    S.      (ychenirttie. )      Dark   line   indicating"  direction   ot  saw  in   sever- 
ing nasal  process  to  narrow  base.      (.Joseph.) 


so  great  as  to  interfere  with  the  proper  blood  supply  of  the  skin. 
I  might  say,  before  i)lacing  the  saddle  over  the  nose,  the  vestibule 
is  loosely  packed  with  iodoform  tape,  and  that  sutures  are  not 
necessary  in  this  operation. 

There  are  many  advantages  of  the  copper  saddle  over  any  other 
means  of  retention  in  all  of  these  subcutaneous  operations.  First, 
owing  to  its  flexibility,  it  can  be  bent  to  any  desired  shape,  and 
the  operator  is  able  to  make  greater  or  less  pressure  at  any  re- 
quired point  along  the  side  of  the  nose.  Secondly,  by  encasing  the 
nose  in  such  a  splint,  the  extreme  swelling  which  otherwise  must 
follow  is  prevented  without  the  least  danger  of  constriction. 
Thirdly,  the  skin  is  held  down  so  evenly  by  it  that  an  accumula- 
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tion  of  secretion  beneath  is  impossible.  Then  also,  in  working 
with  this  soft  sheet  copper,  any  ordinary  pair  of  scissors  may  be 
used. 

In  these  cases  the  dressing  is  changed  every  forty- eight  hours, 
the  interior  of  the  nose  douclied,  and,  to  prevent  maceration,  the 
skin  M'ell  bathed  with  alcohol.  The  saddle  should  be  worn  con- 
tinuously for  ten  days,  after  which  time,  owing  to  a  tendency  of 


(iAn.T\LAC£ 


mv^ci,     LAr 


Figure  9.  (.Sfhematu-.)  Tiian^le  remoied  I'l  i  m  IwWei-  lionler  of  septal 
fartilage    in    shortening   no.'^e.      (Joseph.) 

the  skin  to  swell,  the  patient  is  required  to  rei)lace  the  saddle  at 
night  for  a  few  wxeks  longer,  but  now  holding  it  in  place  with 
garter  elastic  instead  of  the  adhesive  plaster. 

Reduction  of  Over-Sized  Nose. 

The  over-sized  nose,  usually  of  congenital  origin,  may  be  simply 
an  exaggerated  hump  involving  the  dorsiun  of  practically  the 
entire  nose,  or  the  nose  may  at  the  same  time  be  too  wide  at  the 
base  as  well  as  too  long,  therefore  requiring  reduction  in  all  di- 
rections. It  is  necessary  in  this  operation  to  undermine  the  skin 
more  extensively  than  in  the  simple  removal  of  a  hump.  It  must 
be  undermined  from  tlie  frontal  eminence  to  the  tip  of  the  nose, 
going  well  down  over  the  nasal  processes  of  the  superior  maxillary. 
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if  the  nose  is  to  be  narrowed  at  its  base.  It  is  rarely  necessary, 
however,  to  undermine  the  skin  over  the  lobule  or  extreme  fleshy 
tip,  nor  is  it  well  to  routinely  undermine  over  the  furrows  of  the 
nasal  alae,  as  an  elfaeement  of  these  furrows  is  likely  to  result, 
making  the  profile  of  the  nose  appear  too  flat. 

In  reducing  the  height  of  the  nose,  the  method  suggested  by 
Joseph  has  been  followed.  After  undermining,  we  saw  through 
the  nasal  bones  from  above  downward,  beginning  at  the  frontal 
notch,  and  remove  as  much  of  the  bony  dorsum  as  required.  The 
cartilaginous  portion  is  pared  off  with  the  knife  in  the  same  way 
(Fig.  7),  and  all  tissue  thus  detached  is  removed  through  the 
incision.  The  file  is  here  also  used  to  smooth  and  round  off  the 
surface.  In  sawing  dorsum  of  the  nose,  *Roe  advises  against 
creating  an  opening  into  the  nasal  chambers,  whereas  Joseph  en- 
ters with  the  saw  in  nearly  all  cases.  I  have  not  yet  seen  any  in- 
fection follow  from  making  such  an  opening. 

After  thus  lowering  the  dorsum,  the  length  and  width  of  the 
nose  often  appear  even  more  accentuated,  and  the  lobule  too  prom- 
inent. To  reduce  the  width  of  the  nose  at  the  base,  both  nasal 
processes  are  sawed  through  at  their  junction  with  the  bodies  of 
the  superior  maxillary  l)ones  (Fig.  8),  first  separating  the  perios- 
teum with  elevator.  Now  by  making  firm  pressure  with  the  thumb 
and  index  finger,  the  lower  edges  may  be  made  to  approach  the 
middle  line  of  the  nose  and  the  nasal  bones  fractured  at  their 
junction  with  the  frontal.  Sometimes,  however,  to  sufficiently 
mobilize  the  nasal  processes  and  nasal  bones,  it  is  necessary  to 
grasp  the  bones  with  forceps,  one  blade  of  M'hich  is  introduced 
through  the  incision  and  the  other  into  the  vestibule  of  the  nose. 

Should  lowering  the  dorsum  cause  the  top  of  the  nose  to  ap- 
pear too  broad  and  flat,  this  may  be  overcome  by  tilting  the  upper 
edges  of  the  nasal  bones  toward  the  middle  line. 

Shortening  the  entire  nose,  if  too  long,  may  be  accomplished 
in  the  following  manner :  A  triangular  piece  should  be  removed 
horizontally  from  tlie  lower  border  of  the  cartilaginous  septum, 
including  a  portion  of  the  membranous  septum  below.  The  base 
of  this  triangle,  3  to  5  mm.  in  width,  should  he  situated  forward 
directly  under  the  tip  of  the  nose,  and  the  apex  at  the  anterior 
nasal  spine  (Fig.  9).  Any  small  straight  knife  may  be  used  to 
transfix  the  septum  for  this  purpose.  After  removing  the  triangu- 
lar piece,  including  the  mucous  membrane  on  both  sides,  the  tip 

*Dr.  Roe  in  a  recent  conx'er.sation  says  that  he  does  enter  the  nasal 
cavity  with  a  saw  whenever  this  seems  necessary. 
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and  colunma  are  sutured  to  the  newly  made  lower  border  of  the 
triangular  cartilage,  thus  shortening  the  septum  and  raising  the 
tip.  It  may  also  be  necessary  to  shorten  the  lateral  walls  of  the 
nose  by  removing  horizontally  from  the  inside  of  each,  just  above 
the  lower  lateral  cartilage,  a  triangular  strip  including  mucous 
membrane  and  cartilage.  In  closing  the  wounds  thus  made  with 
two  or  three  sutures  of  black  silk,  the  lateral  walls  are  shortened 
in  proportion  to  the  size  of  the  strips  removed. 

If  the  cartilaginous  portion  of  the  nose  is  too  broad  it  may  be 
due  to  a  bulging  of  the  alae  nasi,  wliich  at  the  same  time  causes 
the  anterior  nasal  orifices  to  appear  too  large.  In  several  such 
cases  the  writer  has  obtained  excellent  results  hy  removing  a  verti- 
cal  strip   from   each   lower   lateral    cartilage   near   the   septum,   as 


Before   operation. 


l-'iguie   10.      Case   ]. 


After   operation. 


suggested  by  Joseph.  These  strips,  3  to  5  mm.  in  width,  should 
include  everything  but  the  outer  skin.  To  excise  these  strips,  an 
incision  should  be  made  2  mm.  above  and  parallel  with  the  skin 
margin  just  within  each  ala  nasi.  Through  these  incisions  the  skin 
over  the  alae  is  elevated,  and  with  a  pair  of  long  pointed  surgical 
scissors  the  strips  are  removed.  Suturing  of  these  wounds,  which 
is  accomplished  with  the  Roe,  or  a  small  curved  surgical  needle, 
reduces  the  breadth  of  the  nose  and  lowers  the  tip,  at  the  same 
time  making  the  opening  smaller. 

Where  the  tip  of  the  nose  is  simply  too  high,  as  frequently  hap- 
pens, in  the  absence  of  any  other  deformity,  the  method  of  Charles 
C.  ^Miller  for  changing  the  position  of  the  tip  will  he  found  simple 
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and  effective.  This  operation  consists  in  transfixing  the  mem- 
branous septum  where  it  joins  the  triangular  cartilage,  and  in 
severing  the  attachment  of  the  entire  tip  therefrom.  Then  with 
several  sutures  properly  placed,  the  tip  may  be  sewed  to  tlie 
septum  in  a  new  position  lower  down. 

Management  in  these  cases  after  operation  is  very  similar  to 
that  mentioned  in  the  after  care  of  hump  nose,  that  is,  the  vesti- 
bule is  packed  with  iodoform  tape  and  the  saddle  splint  applied. 
After  reducing  the  size  of  the  nose,  the  redundant  skin  should  be 
smoothly  held  to  the  dorsum  and  sides  of  the  nose.  This  apparent 
excess  of  skin  soon  shrinks  and  adapts  itself  to  the  change  in  size 
and  position  of  the  nose.  The  copper  saddle  is  not  removed  from 
tlie  nose  for  four  da.ys  following  operation,  thus  allowing  sufficient 


Before  operation. 


Figure   11.      Cane 


After   operation. 


time  for  some  union  to  take  place.  The  vestibule  is  irrigated  with 
normal  salt  solution  and  repacked  with  iodoform  tape,  after  which 
the  saddle  is  replaced.  Subsequently  the  dressings  are  changed 
every  forty-eight  hours.  Patient  is  required  to  wear  the  splint 
continuously  for  3  to  5  weeks,  and  at  night  for  several  weeks  longer. 
Wliere  the  width  of  the  nose  has  been  reduced  at  its  base,  to 
compress  the  mobilized  nasal  processes  and  prevent  them  from 
assuming  the  old  position,  several  layers  of  adhesive  strips  one- 
quarter  inch  wide  are  stuck  to  the  skin  along  the  base  of  the  nose 
on  each  side,  so  that  M^hen  the  copper  saddle  is  placed,  firm  pres- 
sure may  be  made  by  the  lower  portion  of  the  saddle,  without  in- 
jury to  the  skin. 
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After  shortening  the  nose,  to  prevent  tension  on  the  stitches, 
the  tip  of  the  nose  is  supported  by  a  sling  made  of  one-quarter 
inch  strip  of  adhesive  plaster,  which  passes  beneath  the  tip  and  is 
stuck  to  the  skin  on  each  side  of  the  nose  near  the  dorsum. 

Local  reaction  the  day  after  operation  may  at  times  be  very 
intense,  the  lower  eyelids  being  greatly  discolored  and  often  so 
swollen  that  the  eyes  cannot  be  opened.  This  need  cause  no  alarm, 
as  these  local  changes  quickly  subside,  leaving  scarcely  a  trace  at 
the  end  of  a  week.  The  general  reaction  in  all  cases  observed  has 
been  too  slight  to  merit  consideration. 

Lateral  Deformities. 

This  type  of  deformity  is  one  for  which  most  frequently  relief 
is  sought.  It  is  characterized  by  a  displacement  of  the  nose  to 
one  side  of  the  middle  line  of  the  face,  thus  producing  a  most  un- 
sightly appearance.  The  entire  nose  is  at  times  bent  toward  one 
side.  In  other  instances  the  bony  portion  is  bent  toward  one  side, 
while  the  tip  curves  in  the  opposite  direction;  thus  causing  the 
nose  to  appear  twisted.  Such  a  nose  presents  a  very  curved  dorsal 
outline,  and  is  usually  associated  with  a  marked  septal  deflection 
which  obstructs  nasal  breathing.  Again  a  hump  or  prominence 
is  not  uncommon  on  one  side  of  the  nose  at  the  lower  end  of  the 
nasal  bone,  making  the  nose  appear  very  large  and  broad  at  this 
point.  In  all  cases  where  the  entire  nose  is  deflected  there  is  con- 
siderable difference  in  the  breadth  of  the  two  sides,  the  side  to 
which  the  nose  is  bent  being  much  narrower  than  the  other. 

While  over-development  of  the  framework  on  one  side  of  the 
nose  may  account  for  some  of  these  deformities,  the  vast  ma.iority 
are  the  results  of  old  unreduced  fractures  and  dislocations. 

A  satisfactory  cosmetic  effect  in  these  operations  depends  upon 
the  free  mobilization  of  the  entire  bony  and  cartilaginous  frame- 
work, the  proper  placing  of  the  nose  in  the  middle  line  of  the 
face,  and  its  retention  there  with  some  suitable  apparatus. 

It  is  generally  conceded  that  nasal  breathing  should  be  restored 
by  correcting  any  existing  septal  deviation  before  attempting  to 
operate  for  the  external  deformity.  Berens  corrects  both  with  one 
operation.  Joseph  recommends  a  preliminary  submucous  resec- 
tion in  many  cases.  The  writer  has  not  been  able  to  obtain  satis- 
factory results,  as  far  as  the  septum  is  concerned,  with  the  Berens 
method,  and  is  also  convinced  that  a  classical  submucous  resection 
is  not  advisable  where  there  is  a  very  marked  deflection  of  the 
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triangular  cartilage,  for  the  reason  that  the  removal  ot"  a  neces- 
sary amount  of  this  cartilage  often  too  greatly  weakens  the  sup- 
port of  the  nasal  tip.  Therefore,  after  undermining  the  mucous 
membrane  of  the  septum  on  both  sides,  as  is  done  for  the  regular 
window  resection,  I  remove  only  sufficient  cartilage  from  the  ex- 
treme summit  of  the  deflection  to  permit  an  approximation  of  the 
edges  of  the  gap  so  made,  after  the  septum  is  straightened.  The 
resilliency  of  the  bent  cartilage  is  further  overcome  by  incisions 
through  it,  so  placed  that  when  the  cartilage  is  straightened  there 
is  no  tendency  to  resume  its  old  curved  position. 

Any  curved  condition  in  the  perpendicular  plate  of  the  ethmoid 
may  be  overcome  by  cutting  partly  througli  it  witli  the  Struychen 


Before   operatiun. 


I'iiiuro   li'. 


Case 


After  operation. 


scissors,  and  forcing  it  toward  the  middle  line  with  the  periosteal 
elevator.  Should  the  vomer  below  then  be  out  of  alignment,  by 
severing  its  attachment  to  the  floor  of  the  nose  with  hammer  and 
chisel,  it  also  can  be  forced  into  the  middle  line.  The  mucous  mem- 
brane is  now  replaced  over  both 'sides  of  the  septum,  the  incision 
sutured,  and  both  nasal  fossae  packed  in  the  regular  way  for  forty- 
eight  hours.  By  this  procedure  we  have  been  able  to  obtain  a 
perfectly  straight  septum,  and  we  found,  moreover,  that  the  sup- 
port of  the  tip  was  firmer  afterward  than  I)efore  operating. 

After  allowing  three  or  four  weeks  for  healing  of  the  septum, 
we  have  proceeded  in  most  cases  pretty  much  after  the  method 
of  Berens :  Under  ether  anesthesia,  a  posterior  nasal  tampon  is 
introduced,  and  with  the  Adams  forceps,  one  blade  of  which  is 
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covered  with  rubber  to  protect  tlie  skin  on  thi;  outside  oi'  the  nose, 
and  the  other  bhide  introduced  within  the  vestibule  of  the  nose, 
the  nasal  bones  are  grasped,  iirst  one  and  then  the  other,  and 
fractured  at  their  articulation  with  (jaeli  other  and  with  the  frontal 
bone.  With  these  sailie  forceps,  minus  the  rubber  covering  on  the 
blade,  one  blade  in  each  nostril,  the  nasal  spine  of  the  frontal  is 
mobilized  and  the  perpendicular  plate  of  the  ethmoid  fractured 
freely  just  back  of  the  nasal  spine.  The  nasal  processes  are  then 
separated  at  their  attachment  from  the  body  of  the  superior 
maxillary  bones,  with  hammer  and  an  ordinary  Hajek  chisel. 
Should  there  still  exist  any  projection  or  hump  on  the  side  of  the 
nose,  by  placing  a  chisel  handle  covered  with  rubber  tubing  against 
it,  and  giving  it  a  smart  tap  with  the  hammer,  mobilization  may 
be  completed. 

So  much  force  is  at  times  required  in  fracturing  these  bones 
that,  observing  the  operation,  one  might  suppose  the  nose  was 
being  torn  from  the  face,  yet  is  it  indeed  surprising  to  note  how 
trifling  is  the  reaction  following.  Once  sufficiently  mobilized,  the 
nose  may  readily  be  placed  in  the  middle  line  and  moulded  into 
proper  shape,  using  for  the  purpose  a  small  dull  elevator  on  the 
inside  and  the  thumb  and  index  finger  on  the  outside.  The  vesti- 
bule is  then  ligthly  packed  with  iodoform  tape,  and  the  copper 
saddle  placed  over  the  nose.  B}^  making  tension  of  the  adhesive 
strip  holding  the  saddle  a  bit  greater  on  one  side  than  on  the  other, 
it  is  easy  to  over-correct  the  displacement  somewhat,  and  this  i^ 
always  advisable. 

The  saddle  is  worn  continuously  for  al)Out  three  weeks,  and 
afterwards  at  night  for  a  couple  of  weeks  longer.  Should  the 
cartilaginous  portion  of  the  nose,  after  healing,  appear  too  broad, 
the  subcutaneous  method  already  indicated  may  be  used  to  perfect 
the  symmetry  four  or  five  weeks  later. 

Roe  and  Joseph  make  use  of  the  saw  instead  of  the  hammer  and 
chisel  in  separating  the  nasal  processes  from  the  superior  maxillary 
and  Joseph  in  a  number  of  cases  has  found  it  necessary  to  resect 
a  strip  from  the  nasal  process,  on  the  broad  side  of  the  nose  so  de- 
formed, in  order  that  there  may  not  remain  too  great  an  amount  of 
])one  on  this  side  to  interfere  with  the  retention  of  the  nose  in  the 
middle  line  of  the  face. 

Regarding  operations  for  the  correction  of  deformities  known  as 
Saddle  and  Pug  Nose,  the  writer  is  yet  unable  to  furnish  any 
complete  report  of  work  done  by  him,  but  hopes  to  do  so  in  the 
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near  future  in  another  paper  on  this  subject.  We  are,  however, 
familiar  with  reports  of  Carter,  Henle,  Roe,  Joseph  and  others, 
which  indicate  beyond  doubt  that  cosmetic  results  obtained  in  such 
cases  are  no  less  striking  or  no  more  impossible  than  in  the  class 
of  deformities  here  referred  to. 

So  far  twenty-two  deformities  of  the  external  nose  have  been 
corrected,  with  more  or  less  satisfactory  results.  Of  this  number 
we  mention  here  but  five  cases,  and  present  photographs  showing 
the  appearance  in  each  case  before  and  after  operation. 

Case  1.  Mrs.  D.,  age  33.  Sharp  circumscribed  hump  about 
middle  of  dorsum  nasi,  in  consequence  of  fracture  of  both  nasal 
bones  sustained  while  coasting  when  a  young  girl.    Skin  over  hump 


Before  operation. 


Case.    4. 


]"ront   view. 

After   operation. 


exceedingly  sensitive  and  often  inflamed.  Patient  fearful  of  the 
sharp  edge  cutting  through  skin. 

Oct.  21,  1912,  hump  removed  sul)cutaneously,  under  local  anes- 
thesia. Saddle  worn  continuously  for  10  days,  at  night  for  2 
weeks  longer.  Picture  showing  result  taken  8  weeks  after  opera- 
tion. 

Case  2.  H.  M.,  male,  age  19.  Patient  poorly  nourished  and 
anemic.  Right  nostril  almost  completely  occluded  by  deflected 
septum.  Externally  the  bony  portion  of  the  nose  inclined  markedly 
to  the  right,  the  cartilaginous  portion  bending  to  the  left. 

Dec.  10,  1910,  nasal  obstruction  removed  by  modified  submucous 
operation,  which  at  the  same  time  corrected  considerably  the  curve 
of  the  cartilaginous  portion. 
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Jan.  7,  1911,  under  ether  anesthesia,  lateral  deviation  of  the 
bony  portion  corrected,  placing  the  nose  in  middle  line  of  face. 
Three  weeks  later,  under  cocaine  anesthesia,  a  small  strip  was 
removed  from  each  lower  lateral  cartilage  to  reduce  bulging  of 
the  nasal  alae. 

Picture  showing  results  taken  6  months  after  operation,  during 
which  time  patient  gained  20  pounds  in  weight. 

Case  3.  I.  P.,  female,  age  13.  Complaint,  difficult  nasal  breath- 
ing due  to  deflected  septum  and  hypertrophied  lower  turbinates, 
along  with  external  deformity  of  the  nose.  The  parents  were  more 
concerned,  however,  about  the  outer  deformity  than  the  obstructed 
breathing. 


Figure   14.     Case   4.     Profile   of  nose. 
Before   operation.  After  operation. 

July  15,  1913,  attempt  was  made,  under  ether  anesthesia,  to 
correct  the  deviated  septum  and  the  external  deformity  at  the 
same  time.  Result  so  far  as  the  outside  deformity  was  concerned 
was  most  satisfactory.  The  septal  deflection,  though  apparently 
overcome  at  the  time  of  operation,  in  a  few  weeks  showed  almost 
as  great  a  bend  as  before  correction. 

On  Aug.  26,  under  cocaine,  a  modified  submucous  resection  was 
performed,  both  lower  turbinates  being  resected  at  the  same  time. 
Three  days  later  a  paracentesis  was  necessary,  owing  to  an  abscess 
in  left  ear.  This  subsided  in  a  week,  without  further  complication. 
From  results  in  this  case,  as  well  as  from  similar  experiences  in 
other  cases  so  operated  upon  previously,  we  conclude  that  in  any 
case  it  is  best  to   first  rid  the   patient  of  internal   obstruction. 
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Picture  showing  result  taken  3  months  after  correction  of  ex- 
ternal  deformity. 

Case  4.  H.  H.,  male,  age  13  years.  Lateral  deformity  of  bony 
portion  to  left,  with  hump  on  dorsum  and  very  prominent  carti- 
laginous portion  of  the  nose,  following  injury  six  years  before. 
Photographs  of  the  front  view  and  profile  of  nose  show  the  lateral 
deformity  as  well  as  the  hump. 

June  29,  1913.     Submucou.s  operation  performed  under  cocaine. 

July  23,  1913.  Under  ether  anesthesia,  lateral  deformity  cor- 
rected and  nose  placed  in  middle  line  of  face,  leaving  the  hump 
for  correction  later. 


Sept.  29,  1913.  Under  cocaine  the  bony  hump  was  removed 
with  saw  and  file,  and  the  plane  of  the  cartilaginous  portion  low- 
ered with  the  knife,  giving  results  as  shown  in  the  two  photo- 
graphs taken  six  weeks  after  operation.  Since  the  last  photo- 
graphs were  taken  there  has  been  a  still  further  improvement  in 
the  appearance  of  nose,  swelling  having  subsided  almost  entirely. 

Case  5.  C.  R.,  male,  age  19.  Considerably  oversized  nose,  still 
further  deformed  through  having  been  struck  on  the  left  side  of 
nose  by  the  end  of  the  piece  of  falling  timber  two  years  ago. 
"When  first  seen,  patient  showed  a  long  adherent  scar  extending 
from  the  inner  canthus  of  the  eye,  up  the  left  side  of  the  nose, 
beyond  the  middle  line  of  the  dorsum.  This  can  be  plainly  seen 
on  photograph.  In  addition,  the  lower  edge  of  the  left  nasal 
bone  had  been  driven   inward,  resulting  in  marked  depression 
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below  it.  The  upper  edge  was  turned  outward,  standing  as  a 
sharp  ledge  under  the  skin  near  the  dorsum,  which  appeared 
very  broad  and  flat.  The  cartilaginous  portion  stood  out  very 
prominently,  and  the  tip  was  unusually  large. 

Sept.  22,  1913.  Under  local  anesthesia,  the  sharp  ledge  on 
the  left  side  of  nose  was  sawed  off  subcutaneously  and  turned 
down  into  the  depression  below.  The  attachment  of  the  nasal 
processes  to  the  superior  maxillary  were  sawed  through,  and 
the  nasal  bones  mobilized,  so  that  by  compressing  them  the  base 
of  the  nose  wa.s  narrowed.  At  the  same  time  a  four  mm.  strip 
of  cartilage  and  mucous  membrane  were  removed  from  the  carti- 
laginous portion  of  the  nose  near  the  septum.  These  strips 
included  portions  of  the  lower  lateral  cartilages,  and  tapered  to 
a  point  about  one-half  cm.  above  these,  so  that  the  entire  carti- 
laginous portion  was  narrowed  and  the  bulging  tip  reduced. 
Edges  of  the  wounds  within  the  vestibule  of  the  nose  were  drawn 
together  with  three  silk  sutures,  and  after  packing  the  nose, 
saddle  applied. 

Saddle  was  worn  continuously  until  Oct.  18,  when  patient 
returned  to  home  in  West  Virginia,  with  instructions  to  wear 
same  each  night  for  three  or  four  weeks  longer. 

Picture  showing  result  was  taken  Oct.  18,  not  quite  one  mouth 
after  operation. 

In  this  ease,  not  only  was  the  bony  deformity  in  consequence 
of  the  fracture  corrected,  but  the  entire  nose  reduced  in  size, 
and  the  conspicuous  scar  could  hardly  be  seen  at  all  after  being 
detached  from  the  bone  to  which  it  was  adherent. 
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DISCUSSION. 

Dr.  John  O.  Koe,  Rochester,  N.  Y.,  stated  that  he  did  not  think 
that  sufficient  recognition  had  been  given  him  and  his  work  in  the 
correction  of  nasal  deformity  by  subcutaneous  plastic  surgery,  the 
method  of  subcutaneous  correction  of  such  deformities  having  originated 
with  him.  He  said  that  in  Dr.  Cohen's  article  credit  had  been  given 
Joseph  of  Berlin,  whereas  this  operation  credited  to  Joseph  is  the  same 
operation  described  and  illustrated  by  Dr.  Roe  in  an  article  on  "The 
Correction  of  Angular  Deformities  of  the  Nose  by  a  Subcutaneous 
Operation,"  and  published  in  the  Medical  Record,  New  York,  July  18, 
1891,  seven  years  previous  to  any  published  article  l)y  Joseph  on  this 
subject. 

Dr.  Roe  further  stated  that  no  matter  what  modification  or  modifica- 
tions are  made  in  the  operation  in  any  particular  case,  whether  done 
by  cutting  up  or  down,  with  knife,  bone  scissors,  saw  or  chisel,  that  the 
honor  of  having  first  performed  and  described  subcutaneous  correction 
of  nasal  deformities  was  due  him. 

Dr.  Cohen,  in  closing  the  discussion,  said  he  had  no  intention,  in  his 
references  to  Dr.  Roe's  work,  of  detracting  therefrom.  He  insisted, 
however,  that  there  was  no  systematic  description  of  this  work  prior 
to  that  mentioned  in  the  paper.  He  had  operated  upon  about  ten 
cases  before  he  ever  saw  Dr.   Roe  operate. 


THE  EFFICACY  OF  VACCINES  IN  THE  TREATMENT  OF 
CHRONIC  DIPHTHERIA   CARRIERS.* 

By    ARTHUR    I.    WEIL,    M.    D.,    New    Orleans,    La. 

The  occasional  persistence  of  the  Klebs-Loefifler  bacillus  in  the 
throats  and  noses  of  patients  for  weeks  and  sometimes  months 
after  their  complete  clinical  recovery,  has  been  a  source  of  annoy- 
ance and  concern  to  everyone  who  has  had  to  do  with  diphtheria 
patients.  The  necessity  for  complete  isolation  of  such  patients  as 
long  as  the  organisms  in  virulent  form  are  present,  self-evident 
though  it  is,  entails  a  serious  loss  of  time  and  inconvenience  to 
the  patient. 

This  is  true  of  not  only  those  carriers  who  have  just  recovered 
from  an  active  dii)]itheriH,  but  likewise  of  that  other  class  in  whom 
though  they  have  never  had  an  active  diphtheria  nevertheless, 
either  through  contact  with  diphtheria  patients  or  otherwise,  the 
Klebs-Loefifler  bacilli  are  present.  The  necessity  for  isolation  is 
just  as  great  and  the  presence  of  the  germ  is  just  as  persistent, 
even  more  so,  than  in  those  who  have  actually  suffered  from  the 
disease.  Needless  to  say  they  are  more  dangerous  than  the  active 
case  for  the  one  is  carefvdy  guarded  against,  the  other  not  at  all. 

To  sliorten  the  period  of  enforced  isolation  of  both  classes  and 
to  hasten  the  disappearance  of  the  germs,  many  procedures  have 
been  recommended;  antiseptic  sprays  and  gargles  for  the  nose  and 
throat;  local  applications  to  the  tonsils,  especially  deep  into  the 
crypts ;  antitoxins ;  extirpation  of  the  tonsils  and  adenoids ;  endo- 
toxins; vaccines;  and  the  use  in  the  nose  and  throat  of  a  spray  of 
living  broth  culture  of  the  staphylococcus.  In  a  recent  article 
(Journal  of  the  A.  M.  A.,  Sept.  27,  1913,  p.  1,027)  Albert  has 
summarized  these  several  methods  with  siifificient  reference  to  the 
literature.    Brief  mention  of  some  of  them  will  be  made  later. 

It  is  the  eradication  of  the  dij)htheria  bacilli  from  the  nose,  throat 
and  ears  of  both  classes  of  carriers  and  the  resultant  stamping  out 
of  a  diphtlieria  epidemic  in  a  public  institution,  an  orphan  asylum, 
that  forms  the  basis  of  the  present  paper. 

After  a  year  or  more  of  sporadic  outbreak  of  the  disease,  con- 
stantly recurring  in  spite  of  the  most  careful  isolation  of  the  diph- 
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theria  patients,  twenty-four  cases  finally  remained  in  the  isolation 
wards  of  the  Touro  Infirmary  where  all  of  the  active  cases  had 
been  treated.  Dr.  Wilson,  the  visiting  pediatrist  of  the  asylum, 
kindly  turned  those  cases  over  to  me  with  the  request  that  I  should 
attempt  to  free  them  from  diphtheria  bacilli  so  as  to  allow  of  their 
return  to  the  asylum. 

For  the  purpose  of  classification  I  have  divided  the  patients  into 
three  groups.  First,  those  who  having  had  an  active  diphtheria 
infection  had  been  clinically  w^ell  for  a  period  of  two  weeks  or 
longer  but  in  whom  live  diphtheria  bacilli  were  still  found  in  the 
cultures.  The  period  during  which  a  positive  culture  had  persisted 
after  complete  clinical  recovery  varied  from  three  months  to  some- 
thing over  two  weeks.  There  were  nine  children  in  this  group 
whom  I  have  called  Chronic  Active  Carriers. 

Second,  those  in  whom  though  they  have  never  had  an  active 
diphtheria,  the  cultures  showed  the  presence  of  diphtheria  bacilli. 
Since  they  never  had  diphtheria  and  the  presence  of  the  bacilli  was 
only  discovered  in  the  course  of  a  routine  cultural  test  of  all  the 
inmates  of  the  asylum,  it  is  impossible  to  know  just  how  long  they 
had  been  carriers.  It  is  fair  to  assume,  however,  since  the  epidemic 
had  persisted  for  a  year  or  more  in  spite  of  the  immediate  isolation 
of  any  true  case  of  diphtheria,  that  some  of  them  at  least  had  been 
carriers  for  a  long  time  and  had  been  the  means  of  infecting  many 
of  their  less  resistant  comrades.  There  w^ere  twelve  children  in 
this  group  whom  I  have  called  Chronic  Passive  Carriers. 

Third,  those  who  had  an  active  diphtheria  infection  but  in  whom 
less  than  two  weeks  had  elapsed  from  the  time  of  their  complete 
recovery  to  the  beginning  of  the  vaccine  treatment.  This  group 
comprises  three  patients  whom  I  have  called  Active  Carriers.  Since 
they  are  not  chronic  carriers  they  do  not  properly  belong  in  this 
report,  but  I  have  included  them  because  I  thought  it  would  be 
interesting  to  show  whether  the  use  of  the  vaccines  had  shortened 
their  period  of  terminal  isolation. 

Needless  to  say,  this  grouping  and  nomenclature  is  entirely 
arbitrary.  There  is  no  definite  point  at  Avhich  a  diphtheria  case 
becomes  a  chronic  carrier.  The  average  time  in  my  experience  in 
which  the  cultures  become  negative  is  about  a  week  after  the  pa- 
tient is  clinically  well,  allowed  to  have  solid  food  and  be  out  of 
bed.  I  have  taken  double  this  period  as  the  shortest  time  in  which 
a  case  might  be  called  a  chronic  carrier.  A  glance  at  the  detailed 
report  of  eases  will  show  that  only  Cases  2  and  8  will  approximate 
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this  period,  the  rest  being  from  four  weeks  to  three  months.  As  for 
the  term  Chronic  Active  Carriers  and  Chronic  Passive  Carriers, 
they  are  only  used  to  differentiate  between  Groups  I.  and  II.  and 
are  not  suggested  as  scientifically  accurate. 

It  was  a  question  at  the  outset  just  which  of  the  various  methods 
that  have  been  recommended  to  get  rid  of  the  germs  in  carriers 
gave  the  best  promise  of  success.  The  use  of  local  antiseptic  appli- 
cations and  sprays  did  not  appear  rational  for  the  double  reason 
that,  first,  the  antiseptic  would  necessarily  have  to  be  too  w^eak 
to  be  of  much  use;  and  second,  they  would  not  reach  into  the 
depth  of  the  tonsil  and  adenoid  crypts  nor  into  the  accessory 
nasal  cavities,  the  places  of  refuge,  I  believe,  of  the  bacilli  in 
these  chronic  carriers,  whence  they  spread  to  the  superficial 
mucous  membrane  and  give  rise  to  positive  cultures. 

The  extirpation  of  the  tonsils  and  adenoids  seems  to  me  to  be 
a  dangerous  procedure  in  the  presence  of  the  living  Klebs-Loeffler 
bacillus,  and  I  know  of  two  cases,  though  they  did  not  occur  in 
ray  own  practice,  in  wliicli  tonsillectomy  in  carriers  was  followed 
by  a  very  severe  and  serious  diphtheria. 

The  local  use  of  antitoxin  in  the  nose  and  throat  or  its  use  by 
injection,  has  given  little  or  no  result.  It  might  be  well  to  empha- 
size the  fact,  however,  that  by  no  means  is  the  use  of  vaccines  or 
any  of  the  other  methods  mentioned  iiitended  as  a  substitute  for 
the  use  of  antitoxin  in  the  cure  of  diphtheria.  The  great  value 
of  that  treatment  cannot  be  overestimated,  and  vaccines  are  used 
only  to  supplement  the  antitoxin  treatment  in  those  cases  where 
the  diphtheria  bacilli  persist  after  a  complete  clinical  cure  has 
been  effected. 

Concerning  the  use  of  the  staphylococcus  spray,  Catlin,  Scott 
and  Day  (Journal  A.  M.  A.,  Oct.  28,  1911,  p.  1452),  Lorenz  and 
Ravenel  (Journal  A.  M.  A.,  Aug.  31,  1912,  p.  690),  and  cjuite  a 
number  of  others  report  success  with  this  method  of  treatment. 
Indeed,  this,  though  not  wholly  devoid  of  danger,  seems  to  be  the 
most  promising  treatment  outside  of  active  immunization  of  the 
patients.  Those  who  have  tried  report,  with  few  exceptions,  no 
untoward  results  from  its  use,  but  Davis  (Journal  A.  M.  A.,  Aug. 
9,  1913,  p.  393)  reports  a  case  of  acute  tonsillitis  following  the 
use  of  the  staphylococcus  spray.  Luckey,  quoted  by  Albert 
(vid.  sup.),  reports  a  similar  ease. 

A  more  rational  method  it  would  seem  to  the  writer  is  the 
active  immunization  of  the  patients  by  means  of  endotoxins  or 
vaccines.     If  by  this  means  the  production  of  antibodies  and  other 
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bodies  hostile  to  the  growth  of  the  bacilli  can  be  increased  in  the 
blood  and  if  the  blood  stream  can  be  brought  into  close  enough 
contact  with  the  living  bacilli  their  increase  would  obviously  be 
retarded  and  eventually  they  would  be  destroyed.  Theoretically 
the  efficacy  of  this  method  of  treatment  depends  upon  how  much 
etfect  the  hostile  blood  stream  within  the  tissues  would  exert  upon 
the  living  bacilli  upon  their  surface. 

Hewlett  and  Nankivell  (Lancet,  London,  July  20,  1912,  p.  143) 
report  a  series  of  twenty-four  cases,  all  of  which,  except  five  acute 
cases,  were  chronic  carriers,  treated  with  endotoxin.  They  report 
success  in  thirteen  out  of  nineteen  carriers,  and  think  they  noted 
a  shortening  of  the  period  of  terminal  isolation  in  the  acute  cases. 
Even  in  those  chronic  cases  where  the  bacilli  persisted,  they  noted 
a  marked  decrease  in  the  number  of  organisms. 

The  first  to  use  vaccines  for  the  cure  of  chronic  carriers  was 
Petruschky  (Arch.  a.  d.  Path.  Inst.  z.  Tubingen,  1908,  VI.  part  2. 
p.  331).  He  later  reports  seven  cases  (Deutcher  ^led.  Wochen- 
schrift,  1912,  Vol.  38,  Part  2,  p.  1319).  In  preparing  his  vaccine, 
the  bacilli  were  killed  by  means  of  chloroform  vapor  instead  of 
heat,  and  since  his  vaccines  Avere  not  standardized  either  by 
Wright's  or  any  other  method,  the  dosage  in  number  of  dead 
bacilli  is  uncertain.  In  four  cases  of  active  diphtheria  he  reports 
good  results,  in  that  the  throats  were  clear  of  bacilli  in  one  to 
four  weeks.  In  two  chronic  carriers,  one  was  permanently  free 
of  diphtheria  bacilli  in  fifteen  months;  the  other,  which  showed 
the  bacilli  in  the  sputum  as  well  as  in  the  throat,  in  about  six 
months.  A  third  case  with  Klebs-Loeffler  bacillus  in  the  sputum, 
on  account  of  intense  reaction  and  pain  at  the  site  of  injection, 
was  treated  with  vaccine  in  an  ointment  rubbed  into  the  skin. 
The  bacilli  disappeared  in  about  six  weeks.  He  also  recommends 
the  active  immunization  of  children  with  vaccines,  preferably  by 
the  inunction  method,  in  order  to  make  them  less  susceptible  to 
diphtheria.  Of  several  hundred  cases  thus  treated,  only  one  has 
contracted  diphtheria. 

Hall  and  Williamson  (Journal  of  Path,  and  Bact.,  January. 
1911.  Vol.  XV.,  No.  3,  p.  350)  report  success  in  four  out  of  six 
cases  treated  with  vaccines  in  increasing  doses,  from  75  million 
to  1000  million.  Forbes  and  Newsholme  (Lancet,  London,  1912. 
Part  1,  p.  292)  used  vaccine  in  three  cases  of  membranous  diph- 
theritic rhinitis  of  long  standing,  in  one  of  which  there  was  also 
diphtheritic  infection  of  the  ear.  Their  dosage  was  from  10 
million  to  400  million.    Although  the  membrane  disappeared  from 
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the  nose,  the  bacilli  were  still  present  in  the  cultures  but  in 
smaller  numbers  than  before. 

In  my  cases,  I  used  first  a  stock  vaccine  obtained  from  oue  of 
our  manufacturing  pharmaceutical  houses.  The  initial  dose  was 
in  some  cases  20  million,  in  some  40  million,  repeated  every  three 
or  four  days  in  increasing  numbers  until  a  maximum  dosage  of 
400  million  w^as  reached.  The  vaccine  was  administered  in  every 
case  by  subcutaneous  injection  into  the  arm.  Six  doses  in  all  of 
the  stock  vaccine  was  used  on  each  patient.  An  interval  of  twenty 
days  was  then  allow^ed  to  elapse  to  note  what  result  had  been 
obtained.  In  the  unsuccessful  cases,  treatment  was  resumed,  this 
time  with  a  vaccine  made  in  the  laboratory  of  the  Touro  Infirmary 
from  mixture  of  the  bacilli  secured  from  those  remaining  positive 
cases  wdiich  showed  the  greatest  number  of  bacilli.  The  dosage 
of  this,  which  I  call  a  mixed  vaccine  in  contradistinction  to  the 
stock  vaccine  used  above,  was  begun  at  300  million  and  rapidly 
increased  in  1400  million,  five  doses  in  all  of  this  mixed  vaccine 
being  used.  The  method  of  preparing  both  vaccines  was  similar. 
After  isolation  and  the  groAvth  of  the  organisms  in  pure  culture, 
the  bacilli  were  washed  from  the  blood  serum  pure  culture  with 
normal  salt  solution,  standardized  according  to  Wright's  method, 
killed  by  heat  of  55  to  60  C  for  an  hour  in  a  Avater  bath,  tested 
for  sterility,  diluted  to  the  proper  strength,  and  preserved  with 
one-fourth  per  cent  trikresol  or  one-tenth  per  cent  carbolic  acid. 

The  local  reaction  at  point  of  injection,  though  sometimes  quite 
marked,  was  in  no  case  severe  enough  to  cause  any  inconvenience 
to  the  patient.  Several  of  the  patients  showed  no  reaction  what- 
ever throughout  the  entire  treatment.  A  systemic  reaction  as 
evidenced  by  a  rise  of  temperature,  did  not  appear.  One  patient. 
Case  12,  showed  a  rise  of  temperature  to  100.2  four  hours  after 
injection  of  the  initial  dose  of  40  million,  but  as  there  w^as  no  local 
reaction  at  that  time  and  no  increase  of  temperature  or  local 
reaction  folloAving  the  second  dose  of  80  million,  it  would  seem 
that  the  slight  rise  of  temperature  after  the  first  dose  was  merely 
a  coincidence.  There  was  no  apparent  relation  between  the 
amount  of  local  reaction  and  the  efficacy  of  the  treatment.  Some 
of  the  favorable  cases  show^ed  no  reaction  at  all,  while  some  of 
the  most  persistent  ones  gave  a  marked  reaction  throughout. 

One  of  the  patients.  Case  14,  developed  an  acute  follicular 
tonsillitis  during  the  course  of  the  treatment.  The  cultures  made 
from  the  throat  at  this  time  shoAved  the  presence  of  the 
stai)hyloeoccus  in  large  numbers,  but  no  diphtheria  bacilli.     As 
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the  culture  made  from  the  throat  a  few  days  previous  was  also 
free  of  diphtheria  bacilli,  this  incident  throws  no  light  on  the 
question  whether,  as  is  maintained  by  some,  a  staphylococcus  sore 
throat  tends  to  destroy  the  diphtheria  bacilli.  It  is  on  this  theory 
that  the  treatment  by  staphylococcus  spray  is  founded. 

Of  the  twenty-four  cases,  three  cases,  4,  15  and  20,  had  chronic 
suppurative  otitis  media  with  the  bacilli  present  in  the  aural 
discharge.  A  culture  was  made  from  the  ear  each  time  it  was 
made  from  the  throat,  and  the  bacilli  disappeared  practically 
simultaneously  from  both  regions.  Case  20  had  the  organisms 
present  in  the  aural  discharge  but  not  in  the  nose  or  throat.  In 
the  chronic  passive  carriers,  five  or  six  had  a  chronic  nasal  dis- 
charge, though  in  no  case  was  there  a  membrane  present  in  the 
nose  except  in  Case  6  of  Group  I.,  which  had  a  nasal  membrane 
and  very  little  in  Die  pharynx.  The  cultures  from  the  noses  as 
well  as  from  the  throats  of  these  patients  were  positive.  It  might 
be  mentioned  in  passing  that  in  all  the  cultural  tests  of  the 
patients  comprising  this  report  swabs  were  in  every  instance 
taken  fom  the  nose  as  well  as  front  the  throat.  A  negative  culture 
throughout  this  report  means  that  both  nose  and  throat  were 
negative. 

The  results  o1)tained  from  the  vaccine  treatment  although  in 
the  early  stages  of  the  experiment  somewhat  disappointing,  were 
in  the  end,  I  think,  sufficiently  satisfactory  to  warrant  their 
further  trial  in  the  treatment  of  chronic  carriers.  In  discussing 
the  result  of  treatment,  the  three  cases  comprising  Group  III, 
since  they  are  not  chronic  carriers,  will  be  omitted  at  this  time, 
but  wall  be  mentioned  separately  later. . 

No  culture  was  taken  from  any  of  the  cases  until  several  days 
after  the  third  dose  of  vaccine,  160  million,  had  been  adminis- 
tered, allowing  a  period  of  over  ten  days  for  the  vaccine  to  have 
effect.  It  will  be  seen  from  the  case  reports  that  six  eases, — 1,  3, 
9,  13,  18.  and  22, — showed  negative  cultures  at  that  time  and 
remained  permanently  negative.  Of  these  cases  which  may  be 
called  cures,  the  first  three  had  been  chronic  active  carriers  for 
respectively  three,  four  and  seven  weeks,  and  the  last  three, 
passive  carriers  for  an  uncertain  time.  The  objection  may 
naturally  be  made  that  these  results  are  not  conclusive  since  the 
throats  might  have  become  clear  of  bacilli  in  that  time  without 
the  use  of  vaccines.  This  argument  cannot  be  controverted 
except  that  the  almost  uniform  success  which  later  attended  the 
use  of  larger  doses  of  vaccines  and  the  diminution  of  the  number 
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of  organisms  in  the  cases  which  remained  positive,  might  lead 
us  to  believe  that  they  had  an  influence  at  least  on  some  of  the 
cases. 

At  the  time  of  this  first  trial  eight  others, — No.  2,  4,  5,  7,  8,  16, 
17  and  20, — in  addition  to  the  six  mentioned  above,  gave  a 
negative  culture.  This  led  us  to  expect  that  the  experiment  would 
prove  a  brilliant  success  and  that  the  cultures  of  all  would  soon 
be  negative.  In  this  hope,  we  were  disappointed,  for  on  the 
second,  third  or  fourth  trial  all  of  them  again  showed  a  positive 
culture.  A  glance  at  the  case  reports  will  show  that  it  was  not 
at  all  unusual  for  two  or  three  negative  cultures  to  be  followed  by 
a  positive  or  vice  versa.  This  seeming  inconsistency  was  not  due 
to  carelessness  either  in  taking  the  swabs  or  examining  the 
cultures.  The  swabs  were  painstakingly  made  in  every  instance, 
going  deeply  into  the  tonsillar  crypts  or  rubbed  carefully  into 
the  nasal  mucous  membrane,  and  every  slide  was  thoroughly 
examined.  Thanks  are  due  to  Doctors  Duval  and  Langford,  the 
pathologists,  and  to  Dr.  Meadows,  the  pathological  interne,  for 
their  conscientious  assistance  In  this  part  of  the  work.  This 
alternation  of  positive  and  negative  cultures  may  have  been  due 
to  a  reinfection  of  the  negative  by  the  positive  cases,  though  the 
positive  ones  were  isolated  as  well  as  possible  throughout  the 
course  of  the  treatment.  It  can  be  accounted  for  more  probably, 
however,  by  the  possibility  of  the  few  diphtheria  bacilli  in  the 
cultures  having  been  overlooked  in  spite  of  the  carefulness  of 
the  examination ;  for  it  was  noted  in  all  of  the  cases,  shortly  after 
the  beginning  of  the  vaccine  treatment,  that  even  when  the  diph- 
theria bacilli  persisted  they  became  so  few  in  number  that  they 
could  be  detected  only  after  a  rather  careful  search  of  the  slide. 
Previous  to  the  vaccine  treatment  many  of  the  cases  showed  the 
presence  of  the  bacilli  in  large  numbers,  sometimes  almost  in  pure 
culture. 

On  account  of  this  tendency  to  recurrence  of  a  positive  culture 
after  several  negatives  it  Avas  deemed  advisable  not  to  discharge 
any  patient  as  cured  until  he  had  given  at  least  six  negative  cul- 
tures in  succession,  nor  was  the  vaccine  treatment  discontinued  in 
most  cases  until  the  occurrence  of  six  consecutive  negative  cultures. 

A  further  reference  to  the  case  report  will  show  that  six  more 
cases — Nos.  8,  14,  17,  18,  20  and  21 — all  of  them  except  the  first 
])elonging  to  Group  II.,  were  cured  at  the  close  of  the  first  period  of 
treatment ;  that  is  the  treatment  with  stock  vaccines.  To  most  of 
these,  since  they  had  not  yet  showoi  six  consecutive  negative  cul- 
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tures,  the  mixed  vaccines  were  later  given  in  order  to  ensure  the 
permanency  of  the  cure. 

There  remained  then  nine  cases  in  which  diphtheria  bacilli  still 
persisted  on  [May  2nd.,  twenty  days  after  the  finish  of  the  first 
course  of  treatment;  that  is  treatment  with  stock  vaccines,  and  a 
maximum  dosage  of  400  million.  This  was  six  weeks  after  the  use 
of  the  initial  dose  of  vaccine.  On  that  date  the  treatment  was  re- 
sumed in  these  remaining  cases  with  the  mixed  vaccine  beginning 
with  300  million  and  repeated  every  three  or  four  days  until  a 
maximum  dose  of  1,400  million  was  reached,  i.  e.  five  doses  of  the 
mixed  vaccines.  The  final  dose  was  given  on  [May  20th.  By  that 
time  all  but  five  gave  permanently  negative  cultures.  These  five 
gave  positive  cultures  on  one  or  at  most  two  more  trials,  after  which 
their  cultures  were  also  permanently  negative.  That  they  have 
remained  so  is  evidenced  by  tlie  fact  that  up  to  the  time  of  the 
present  writing,  a  period  of  over  five  months,  no  case  of  diphtheria 
has  developed  in  the  asylum  Avhither  these  patients  were  returned. 
A  period  of  about  two  months  had  elapsed  from  the  beginning  of 
treatment  until  all  the  patients  gave  permanently  negative  cultures. 

Of  the  three  active  carriers  comprising  Group  III.,  in  one  case 
ten  days  and  in  the  other  two  about  one  month  elapsed  between 
their  complete  clinical  recovery  and  the  last  positive  culture. 
Their  period  of  terminal  isolation  accordingly  did  not  seem  to  be 
diminished.  The  eases,  however,  are  too  few  to  allow  any  definite 
conclusions  to  be  drawn. 

In  drawing  conclusions  as  to  the  value  of  the  vaccine  treatment 
in  the  twenty-one  chronic  carriers,  the  possibility  must  not  be  lost 
sight  of,  that  many  if  not  all  of  them  might  liave  cleared  up  with- 
out the  use  of  vaccines.  In  view  of  the  fact,  however,  that  prac- 
tically all  the  cases  showed  a  marked  diminution  in  the  number  of 
1)acilli  present  shortly  after  the  treatment  was  begun  and  that  all 
of  them  eventually  did  clear  up  with  the  large  doses,  the  belief 
would  seem  to  be  justified  that  the  vaccines  are  of  some  value.  At 
any  rate  it  has  been  shown  that  diphtheria  vaccines  in  large  doses 
can  be  used  without  the  slightest  inconvenience  to  the  patient  and 
we  are  justified  at  least  in  recommending  their  further  trial  when- 
ever the  occasion  arises. 

From  our  experience  it  would  appear  that  large  doses  give 
better  results  than  small.  Whether  the  autogenous  vaccines  are 
more  useful  than  the  stock  is  a  matter  of  opinion.  In  our  experi- 
ment we  began  with  a  stock  vaccine  and  continued  with  a  mixed 
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vaccine  as  described  above,  Avliich  although  in  no  sense  autogenous 
was  still  somewhat  different  from  the  stock  vaccine. 

If  we  had  had  a  large  number  of  patients  to  treat  or  if  all  of 
them  had  been  chronic  carriers  for  a  period  of  three  months  or 
more,  as  some  of  them  were,  our  conclusions  would  have  been 
more  valuable. 

This  is  a  subject  of  such  general  interest,  and  so  little  work  has 
been  done  along  the  lines  indicated  that  I  thought  it  might  b.e 
worth  while  to  get  an  expression  from  a  number  of  men  of  their 
opinion  as  to  the  existence  of  chronic  diphtheria  carriers  and  the 
efficacy  of  the  use  of  vaccines  in  general.  I  accordingly  sent 
letters  to  one  hundred  representative  ear,  nose  and  throat  special- 
ists throughout  the  country  asking  their  answers  to  these 
(juestions.  Of  almorst  sixty  answers  received,  forty-three  believed 
in  the  existence  of  chronic  diphtheria  carriers,  one  did  not,  and 
four  were  uncertain.  Fifteen  declined  to  express  an  opinion  on 
account  of  lack  of  experience.  Concerning  the  efficacy  of 
vaccines,  thirty-one  believed  in  their  usefulness,  twelve  were 
uncertain,  and  sixteen  had  not  sufficient  experience  to  express  an 
opiniou. 

REPORT  OF  CASES. 
Group  I. 

Patients,  who  having  had  diphtheria,  had  been  clinically  entire- 
ly well  for  a  period  of  two  weeks  or  longer  before  the  vaccine  treat- 
ment was  commenced.     Called  Chronic  Active  Carriers : 

CASE  I. 
G.  S.     Age  6.     Female.     Admitted  February  20th.     Discharged  May  5th. 

Date  Remarks  Culture 

Feb.    20  Admitted.     Active  Faucial  Diphtheria  + 

Feb.    21  Antitoxin  10,000  units 

Mar.      1  Clinically  well.     Since  then  a  carrier  + 

Mar.      1 

to  Mar.   22  Cultures  positive  on  several  trials  + 

Mar.    22  Stock  vaccine      4  0   million  -)- 

Mar.    26  Stock  vaccine      80   million 

Mar.    29  Stock  vaccine   160   million 

April     2  — 

April     3  Stock  vaccine   320   million  — 

April     8  Stock  vaccine   400   million 

April  12  Stock  vaccine   400   million 

April  14  Since  then  six  negative  cultures  — 

May      5  Discharged  — 
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M.  S.  Aged 
Date  . 
Feb.  28 
Feb.  28 
Mar.  1 
Mar.  4 
Mar.      6 

to  Mar.  22 
Mar.  22 
Mar.  26 
Mar.  29 
April  3 
April  8 
April  12 
April  14 
April  23 
May  1 
May  2 
May  6 
May  10 
May  12 
May  15 
May  16 
May  20 
May  21 
May  25 
June     9 


F.  K.    Aged 
Date 
Feb.    13 


CASE   II. 
12.    Female.   Admitted  February  2  8th.    Discharged  June  9th. 

Remarks  Culture 

Active  Faucial  Diphtheria  + 

10,000   units 
10,000   units 


Feb. 
Feb. 
Feb. 
Feb. 
to  Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
April 
April  10 
April  12 
April  14 
April  16 


C.  G.     Aged 
Date 


Jan. 
Jan. 
Jan. 
to  Mar. 
Mar. 
Mar. 


18 
25 
25 
17 
17 
21 


Admitted. 
Antitoxin 
Antitoxin 
Clinically  well.     Since  then  a  carrier 

Culture  positive  on  several  trials 

Stock  vaccine      4  0  million 

Stock  vaccine      80  million 

Stock  vaccine   160  million 

Stock  vaccine   32  0  million 

Stock  vaccine   400  million 

Stock  vaccine   400  million 


Mixed   vaccine  3  00  million 

Mixed  vaccine  500  million 

Mixed   vaccine  1000  million 

Mixed   vaccine  1000  million 

Mixed   vaccine  1400  million 

Since  theu  six  negative  cultures 
Discharged 


+ 

+ 
+ 


+ 

+ 
+ 

+ 


CASE   III. 


Female. 


Admitted. 
Antitoxin 
Antitoxin 
Antitoxin 


Admitted  Feb.   13th. 

Remarks 

Active  Faucial  Diphtheria 

15,000    units 

10,000   units 

10,000   units 


Discharged  April  16th. 
Culture 

+ 


Clinically  well.     Since  then  a  carrier 

Culture  positive  on  several  trials 
Stock  vaccine      20   million 
Stock  vaccine      80   million 
Stock  vaccine   160   million 

Stock  vaccine   3  20    million 


Stock  vaccine   400   million 
Discharged 


+ 
+ 
+ 


10.     Female. 


CASE   IV. 
Admitted  Jan. 
Remarks 


18th.   Discharged  June  3rd. 
Culture 


Admitted.    Faucial  Nasal  and  Aural  Diphtheria 
Clinically  well.     Since  then  a  carrier 

Cultures  positive  on  frequent  trials 
Stock   vaccine      20   million 
Stock  vaccine     80   million 


+ 
+ 

+ 
+ 
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Mar.  25 
Mar.  2  8 
Mar.  29 
Mar.  30 
April  2 
April  10 
April  12 
April  13 
April  23 


May  1 

May  2 

May  6 

May  8 

May  12 

May  15 

May  16 

May  20 

May  21 

May  25 

June  3 


B.  R.      Aged 

Date 

Jan.    23 


Jan.  23 
to  Mar.  17 
Mar.  17 
Mar.  21 
Mar.  25 
Mar.  28 
Mar.  29 
April  2 
April  10 
April  12 
April  14 
April  23 
May  1 
May  2 
May  6 
May  10 
May  12 
May  15 
May  16 
May  20 
May  21 
May  25 
June     7 


Stock   vaccine   160   million 
Stock  vaccine   32  0   million 

Stock  vaccine   400   million 


+ 
+ 


Mixed  vaccine      3  00   million  -f 

Mixed  vaccine      500   million 

Mixed  vaccine   1000   million  — 

Mixed  vaccine   1000   million  — 

Mixed  vaccine   14  00   million  — 

Since  then  three  negative  cultures  — 

Discharged  — 

CASE   V. 
?       Female.      Admitted  Jan.   23.       Discharged  June  7th. 

Remarks  Culture 

Admitted.      Faucial    Case.      Practically    clini-  + 

cally  well  at  time  of  admission.  A  carrier 
since 


Culture  positive  on  several  trials 
Stock   vaccine      40   million 
Stock  vaccine      80   million 
Stock  vaccine   160   million 

Stock   vaccine  320   million 


Stock  vaccine   400   million 


Mixed  vaccine  3  00  million 

Mixed  vaccine  500  million 

Mixed  vaccine  1000  million 

Mixed  vaccine  1000  million 

Mixed   vaccine  14  00  million 

Since  then  six  negative  cultures 
Discharged 


+ 


+ 
+ 


+ 


A.   U.      Female 

Date 

1912 

Dec.    17 

Dec.    25 

Dec.    25 

to  Mar.  22 

1913 

Mar.   22 


CASE   VI. 
Admitted   Dec.    17,   1912.      Discharged  June   4,   1913. 


Remarks 

Admitted.      Pharyngeal  and  Nasal  Diphtheria 
Clinically  well.      Since  then   a  carrier 


Culture 


+ 


Cultures  positive  on  repeated  trials 
Stock  vaccine      40   million 


+ 
+ 
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Mar.  2  6 
Mar.  29 
April  2 
April  3 
April  8 
April  10 
April  12 
April  14 
April  23 
May  1 
May  2 
May  6 
May  10 
May  12 
May  15 
May  20 
May  25 
May  29 
June     4 


A.   E.      Aged 

Date 
Jan.    27 

Jan.  27 
Feb.  3 
Feb.  3 
to  Mar.  17 
Mar.  17 
Mar.  21 
Mar.  25 
Mar.  28 
Mar.  30 
April  2 
April  5 
April  10 
April  12 
April  14 
April  23 
April  2  6 
April  28 
May  2 
May  6 
May  10 
May  12 
May  15 
May  20 
May  21 
June     7 


D.   H.      Aged 

Date 
Feb.  2  4 
Mar.  2 
Mar.  2 
to  Mar.  17 
Mar.  17 
Mar.   21 


Stock  vaccine  80  million 

Stock  vaccine  160  million 

Stock  vaccine  320  million 

Stock  vaccine  400  million 

Stock  vaccine  4  00  million 


Mixed   vaccine      3  00  million 

Mixed  vaccine      5  00  million 

Mixed  vaccine   1000  million 

Mixed  vaccine   1000  million 

Mixed  vaccine   14  00  million 


+ 


+ 


+ 


Discharged 


Female. 


CASE   VII. 


Admitted  Jan.   27th 

Remarks 
Active    Faucial    and    nasal    diph- 


Discharged  June  7th. 
Culture 


Admitted 
tlieria 
Antitoxin    10,000    Units 
Clinically  well.     Carrier  since 

Cultures  positive  on  several  trials 
Stock  vaccine      20   million 
Stock  vaccine      8  0   million 
Stock  vaccine   160   million 
Stock  vaccine      3  20   million 


Stock  vaccine   4  00   million 


Mixed  vaccine  300  million 
Mixed  vaccine  500  million 
Mixed  vaccine   1000   million 

Mixed  vaccine   1000   million 
Mixed  vaccine   1400   million 
Since  then  six  negative  cultures 
Discharged 


+ 
+ 
+ 

+ 


+ 


+ 
+ 


+ 


CASE   VIII. 
?      Female.      Admitted   Feb.    2  4.      Discharged  May   17th. 

Remarks  Culture 

Admitted.     Faucial  diptheria  + 

Clinically  well.      Carrier  since 


Cultures  positive  on  several  trials 
Stock  vaccine      2  0   million 
Stock  vaccine     80   million 


+ 
+ 
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Mar.   25  Stock  vaccine   160   million 

Mar.   28  — 

Mar.   2  9  Stock  vaccine   3  20   million 

Mar.   80  + 

April     3  Stock   vaccine  3  20   million                                                — 

April     6  + 

April     8  Stock  vaccine   400   million 

April  10  — 

April  12  Stock  vaccine   400   million 

April  14  — 

April  2  5  — 

May      1  — 

May      2  Mixed  vaccine      3  00   million 

May      6  Mixed   vaccine      500   million                                             — 

May    10  Mixed   vaccine   1000   million 

May    12  — 

May    15  Mixed  vaccine   1000   million 

May    17  Discharged                                                                               — 

CASE   IX. 

H.  P.     Aged  17.     Female.     Admitted  Jan.  3  0th.     Discharged  April  17th. 

Date  Remarks                                       Culture 

Jan.    30  Admitted.      Faucial    diphtheria                                       + 

Jan.    30  Antitoxin   10,000   Units                                                       + 

Feb.      2  Clinically  well.      Carrier  since                                         -j- 
Feb.      2 

to  Mar.  22  Cultures    sometimes    positive    and    sometimes 

negative  on  repeated   trials  +     — 

Mar.   22  Stock   vaccine      40   million                                                + 

Mar.   26  Stock   vaccine      80   million 

Mar.   29  Stock   vaccine   160   million 

April     3  Stock  vaccine   3  20   million                                                — 

April     8  Stock  vaccine   400   million                                                — 

April  12  Stock  vaccine   400   million                                                — 

April  14  Since  then  six  negative  cultures                                    —     " 

May      5  Discharged                                                                               — 


Group   II. 
Patients  who  never  had  an  active  diphtheria  l)nt  in  whom  diph- 
theria bacilli  were  found  in  the  course  of  a  routine  cultural  test. 
The  length  of  time  they  had  been  carriers  is  uncertain.     Called 
Chronic  Passive  Carriers : 

CASE  X. 

P.  M.     Aged  7.     Female.     Admitted  March  13th.     Discharged  May  5th. 
Date  Remarks  Culture 

Mar.   13  Admitted.      Carrier  + 

Mar.   2  2  Stock   vaccine      40   million  + 

Mar.   26  Stock  vaccine      80   million 

Mar.   29  Stock   vaccine   160   million 

April     3  Stock  vaccine   3  20   million  — 

April     8  Stock  vaccine   4  00   million  — 

April  10 

April  12  Stock   vaccine   4  00   million 

April  14  Since   then    six    negative    cultures  — 

May      5  Discharged  — 
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I.  G.    Aged 

.     Date 

Mar. 

18 

Mar. 

22 

Mar. 

26 

Mar. 

29 

April 

3 

April 

8 

April 

10 

April  12 

April  14 

April  23 

May 

2 

May 

6 

May 

10 

May 

15 

May 

20 

May 

25 

May 

29 

June 

11 

M.  K.    Aged 

Date 

Mar. 

18 

Mar. 

22 

Mar. 

26 

Mar. 

29 

April 

3 

April 

8 

April 

12 

April 

23 

May 

2 

May 

6 

May 

12 

May 

15 

May 

20 

May 

21 

May 

25 

May 

29 

June 

11 

CASE   XI. 
12.    Female.    Admitted  March.  18th.    Discharged  June  11th. 


Remarks 
Admitted.  Carrier 
Stock  vaccine  40  million 
Stock  vaccine  8  0  million 
Stock  vaccine  160  million 
Stock  vaccine  320  million 
Stock   vaccine   4  00   million 

Stock   vaccine   400   million 


Mixed  vaccine  3  00  million 

Mixed   vaccine  500  million 

Mixed   vaccine  1000  million 

Mixed  vaccine  1000  million 

Mixed  vaccine  1400  million 

Since  then  six  negative  cultures 
Discharged 


Culture 

+ 
+ 


+ 


+ 
+ 
+ 
+ 

+ 

+ 


CASE   XII. 


12.    Female.    Admitted  March  ISth.    Discharged  June  11th. 


Remarks 

Admitted.      Carrier 

Stock   vaccine   40   million 

Temperature  reaction  to  100.2  four  hours 
after  injection.  No  local  reaction  at  site 
of   injection 

Stock  vaccine  80  million.  No  reaction,  lo- 
cal or  general 

Stock  vaccine   160   million 

Stock   vaccine   3  20   million 

Stock  vaccine   400   million 

Stock  vaccine   400   million 

Mixed  vaccine   300   million 
Mixed  vaccine   500   million 

Mixed   vaccine   1000   million 
Mixed  vaccine   1400   million 


Since  then   six  negative  cultures 
Discharged 


Culture 

+ 
+ 


+ 
+ 

+ 

+ 


+ 


CASE   XIII. 
L.  F.     Aged  8.     Female.     Admitted  March  13th.     Discharged  June  11th. 


Date 
Mar.  13 
Mar.  22 
Mar.  26 
Mar.  29 
April  2 
April  8 
April  12 
April  14 
April  23 
May  2 
May       6 


Remarks 
Admitted.  Carrier 
Stock  vaccine  40  million 
Stock  vaccine  80  million 
Stock  vaccine  160  million 
Stock  vaccine  320  million 
Stock  vaccine  400  million 
Stock   vaccine   400   million 


Culture 

4- 


+ 


Mixed   vaccine 
Mixed   vaccine 


300   million 
500   million 


+ 

+ 
+ 
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May 

10 

Mixed  vaccine   1000   million 

May 

12 

— 

May 

15 

Mixed  vaccine   1000   million 

+ 

May 

20 

Mixed  vaccine   1400   million 

May 

21 

+ 

May 

25 

— 

May 

29 

— 

June 

2 

+ 

June 

4 

Since  then  six  negative  cultures 

— 

June 

11 

Discharged 

CASE  XIV. 

.  M.     Aged 

11.     Female.    Admitted  March 

18th. 

Discharged  May  21st. 

Date 

Remarks 

Culture 

Mar. 

18 

Admitted.      Carrier 

+ 

Mar. 

22 

Stock  vaccine      40   million 

+ 

Mar. 

26 

Stock  vaccine      80   million 

Mar. 

29 

Stock  vaccine   160   million 

April 

3 

Stock  vaccine   320   million 

+ 

April 

8 

Stock  vaccine   400   million 

April  12 

Stock  vaccine   400   million 

+ 

April 

23 

+ 

May 

2 

Mixed   vaccine   300   million 

— 

May 

6 

Mixed   vaccine   500   million 

— 

Developed    acute    follicular    tonsillitis    at   this 

time  lasting  three  or  four 

days 

May 

10 

Mixed   vaccine   1000   million 

— 

May 

15 

Mixed   vaccine   1000   million 

— 

May 

20 

Mixed   vaccine   1400   million 

— 

May 

21 

Discharged 

— 

CASE  XV. 

A.  W.     Aged 

11.     Female.     Admitted  March  18th. 

Discharged  May  5th. 

Date 

Remarks 

Culture 

Mar. 

18 

Admitted.      Carrier  throat  and  ears                              + 

Mar. 

22 

Stock  vaccine 

40   million 

+ 

Mar. 

26 

Stock  vaccine 

80   million 

Mar. 

29 

Stock  vaccine 

160   million 

April 

3 

Stock  vaccine 

320    million 

— 

April 

8 

Stock  vaccine 

4  00    million 

— 

April 

12 

Stock  vaccine 

400    million 

April  14 

Since  then  six 

negative  cultures 

— 

May 

5 

Discharged 

CASE  XVI. 

E.  G.     Aged 

9.     Female.     Ad 

mitted  March  19th. 

Discharged  June  11th 

Date 

Remarks 

Culture 

Mar. 

19 

Admitted.      Carrier 

+ 

Mar. 

22 

Stock  vaccine 

40   million 

+ 

Mar. 

26 

Stoclt  vaccine 

80   million 

Mar. 

29 

Stock   vaccine 

160   million 

April 

3 

Stock  vaccine 

320   million 

April 

8 

Stock  vaccine 

400    million 

_ 

April 

12 

Stock  vaccine 

400   million 

A])ril 

14 

— 

April 

23 

— 

April 

26 

— 

April 

28 

+ 

May 

2 

Mixed   vaccine 

300   million 

May 

6 

Mixed   vaccine 

5  00   million 

— 
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May 

10 

Mixed  vaccine 

1000   million 

— 

May 

15 

Mixed   vaccine 

1000   million 

+ 

May 

20 

Mixed   vaccine 

1400   million 

+ 

May 

25 

+ 

May 

29 

Since  then  six 

negative  cultures 

— 

June 

11 

Discharged 

CASE  XVII. 

F.  B.    Aged 

13.    Female.    Ad 

mitted  March  18th.    Discharged 

May  23rd, 

Date 

Remarks 

Culture 

Mar. 

18 

Admitted. 

Carrier 

+ 

Mar. 

24 

Stock  vaccine 

40   million 

+ 

Mar. 

26 

Stock  vaccine 

80   million 

Mar. 

29 

Stock  vaccine 

160   million 

April 

3 

Stock  vaccine 

320   million 

— 

April 

8 

Stock  vaccine 

4  00   million 

April 

10 

— 

April 

14 

+ 

April  23 

— 

May 

2 

Mixed   vaccine 

300   million 

— 

May 

6 

Mixed   vaccine 

500   million 

— 

May 

10 

Mixed   vaccine 

1000   million 

— 

May 

15 

Mixed  vaccine 

1000   million 

— 

May 

20 

Mixed  vaccine 

1400   million 

— 

May 

21 

Discharged 

CASE  XVIII. 

J.  S.    Aged 

?.    Female.    Admitted  March   18th.    Discharged 

May  27th 

Date 

Remarks 

Culture 

Mar. 

18 

Admitted.      Carrier 

+ 

Mar. 

22 

Stock  vaccine 

40   million 

+ 

Mar. 

26 

Stock  vaccine 

80   million 

Mar. 

29 

Stock  vaccine 

160   million 

April 

3 

Stock  vaccine 

320   million 

+ 

April 

8 

Stock  vaccine 

400   million 

April 

12 

Stock  vaccine 

400   million 

+ 

April 

23 

-1- 

May 

2 

Mixed  vaccine 

300   million 

— 

May 

6 

Mixed  vaccine 

500   million 

— 

May 

10 

Mixed   vaccine 

1000   million 

May 

12 

— 

May 

15 

Mixed  vaccine 

1000   million 

— 

May 

20 

Mixed  vaccine 

1400   million 

— 

May 

25 

— 

May 

27 

Discharged 

CASE  XIX. 

L. 

E. 

Aged  9.    Admitted  March  13th.    Discharged  May 

5  th. 

Date 

Remarks 

Culture 

Mar. 

13 

Admitted.      Carrier 

+ 

Mar. 

22 

Stock  vaccine 

40   million 

+ 

Mar. 

26 

Stock  vaccine 

80   million 

Mar. 

29 

Stock  vaccine 

160   million 

April 

3 

Stock  vaccine 

320   million 

— 

April 

8 

Stock  vaccine 

400   million 

April 

12 

Stock  vaccine 

400   million 

— 

April  23 

Since  then  six 

negative  cultures 

— 

May 

5 

Discharged 

— 
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CASE  XX. 
J.  G.     Aged  11.     Male.     Admitted  March  13th.     Discharged  May  27th. 

Date                                             Remarks  Culture 

Mar.    13  Admitted.      Carrier  + 

Mar.   22  Stock  vaccine      40    million  + 

Mar.    2  6  Stock  vaccine      80   million 

Mar.    29  Stock  vaccine   160   million 

April     3  Stock  vaccine   320   million  — 

April     8  Stock  vaccine   400   million 

April  12  Stock  vaccine    400   million 

April  14  + 

April  23  + 

May      2  Mixed   vaccine      300    million  — 

May      6  Mixed   vaccine      500   million  — 

May    10  Mixed   vaccine   1000   million  — 

May    15  Mixed   vaccine   1000   million  — 

May    20  Mixed   vaccine   1400   million  — 

May    21  — 

May    27  Discharged  — 

CASE  XXI. 
E.  S.    Aged  12.    Female.    Admitted  March  18th.    Discharged  May  30th. 

Date                                               Remarks  Culture 

Mar.    18  Admitted.      Carrier  + 

Mar.    22  Stock   vaccine      40   million  + 

Mar.    26  Stock   vaccine      80   million 

Mar.    29  Stock  vaccine   160   million 

April     3  Stock  vaccine   320   million  + 

April     8  Stock  vaccine   400   million  -j- 

April  12  Stock  vaccine   400   million  + 

April  23  -f 

May      2  Mixed  vaccine      300   million  + 

May       6  Mixed   vaccine      500   million  — 

May    10  Mixed  vaccine   1000   million  — 

May    15  Mixed   vaccine   1000   million  — 

May    20  Mixed   vaccine   1400   million  — 

May    25  — 

May    29  — 

May    30  Discharged  — 


Group    TIT. 

Patients  in  whom  less  than  two  weeks  had  elai)sed  between 
their  complete  clinical  recovery  and  the  beginning  of  the  vaccine 
treatment.     Called  Active  Carriers. 

CASE  XXII. 
J.  B.     Aged  8.     Male.     Admitted  March   19th.      Discharged  May   27th. 
Date  Remarks  Culture 

Mar.    19       Admitted.      Active  Faucial  Diphtheria  -f 

Mar.    19        Antitoxin  10,000  units 

Mar.    25       Clinically  well  + 

Mar.    29       Stock  vaccine      40   million 

April     3        Stock  vaccine      80   million  + 

April     8       Stock  vaccine   160   million 
April  10  + 
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April 

1  12 

April 

1  14 

April 

1  23 

May 

2 

May 

6 

May 

8 

May 

10 

May 

12 

May 

15 

May 

20 

May 

22 

May 

28 

H.   S. 

Aged 

Date 

Mar. 

3 

Mar. 

3 

Mar. 

4 

Mar. 

12 

Mar. 

22 

Mar. 

26 

Mar. 

29 

April 

3 

April 

8 

April 

10 

April 

12 

April 

14 

May 

5 

B.  S.    Aged  1 

Date 

Mar. 

13 

Mar. 

22 

Mar. 

26 

Mar. 

29 

April 

3 

April 

8 

April 

10 

April 

12 

April 

14 

April  23 

May 

1 

May 

2 

May 

6 

May 

10 

May 

12 

May 

15 

May 

'20 

May 

21 

Stock  vaccine   320   million 


Mixed  vaccine 
Mixed   vaccine 


300   million 
500   million 


+ 


Mixed  vaccine    1000   million 

Mixed   vaccine   1000   million  — 
Mixed  vaccine   1400   million 

Since  then  six  negative  cultures  — 

Discharged  — 

CASE  XXIII. 

14.     Male.     Admitted  March   3rd.     Discharged  May  5th. 

Remarks  Culture 

Admitted.      Active  Faucial  Diphtheria  + 

Antitoxin  10,000  units 
Antitoxin  10,000  units 

Clinically  well  + 

Stock  vaccine      4  0   million  -|- 

Stock  vaccine  80  million 
Stock  vaccine   160   million 

Stock  vaccine   320   million  — 

Stock  vaccine   400   million 

Stock  vaccine   400   million 

Since  then  six  negative  cultures  — 

Discharged  — 

CASE  XXIV. 
13.    Female.    Admitted  March  13th.    Discharged  May  23rd. 
Remarks  Culture 

Admitted.      Practically  clinically  well  + 

Stock  vaccine      40   million  -\- 

Stock  vaccine  80  million 
Stock  vaccine  160  million 
Stock  vaccine  320  million 
Stock  vaccine   400   million 


Stock  vaccine   400   million 


Mixed   vaccine  300  million 

Mixed   vaccine  500  million 

Mixed  vaccine  1000  million 

Mixed  vaccine  1000  million 

Mixed   vaccine  1400  million 
Discharged 


+ 


Co)iclitsioiis. 

1.  Chronic  diphtheria  carriers  do  exist. 

2.  The  use  of  vaccine  does  liave  an  influence  in  destroying  the 
bacilli  of  chronic  carriers. 

3.  The  number  of  bacilli  is  markedly  diminished  l)y  the  use  of 
vaccines,  even  where  they  do  not  entirely  disappear. 
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-t.  Diphtheria  vaccines  in  spite  of  the  toxins  they  contain  can  be 
used  in  comparatively  large  doses  without  causing  a  rise  of  tem- 
peratvire  or  other  evidence  of  general  reaction. 

5.  There  seems  to  be  no  relationship  between  the  amount  of 
local  reaction  and  the  efficacy  of  the  treatment. 

6.  Large  doses  of  vaccine  seem  more  efficacious  than  small 
doses. 

7.  It  is  necessary  to  get  a  numl)er  of  consecutive  negative  cul- 
tures before  a  cure  can  be  said  to  be  effected. 


STENOSIS  OF  THE  ESOPHAGUS,  ANATOMY,  ANOMALIES, 
INSTRUMENTS,  AND  TECHNIQUE. 

By  HAFililS  PEYTON  MOSHEli,  M.  U.,  Boston,  Mass. 

Comparative  Axatomy. 

The  esophagus  or  gullet  of  man  is  a  nearly  straight  membranous 
and  muscular  tube. 

In  examining  vertebrates  generally  it  is  found  that  the  esophagus 
may  be  very  short  and  wide,  as  in  most  fishes ;  also  that  it  may  be 
very  distensible,  as  in  serpents.  It  may  have  large  conical  papillae 
which  are  direct.ed  backwards,  Chelonians.  At  its  lowest  part  it 
may  have  a  special  sac-like  dilatation,  as  in  most  birds.  This  sac 
may  be  double,  as  in  pigeons,  and  is  called  the  crop.  Nothing  like 
a  prop  exists  in  man's  class,  except  in  the  common  dormouse.  This 
animal  has  the  lower  end  of  the  esophagus  enlarged  into  a  gland- 
ular dilatation. 

The  esophagus  may  be  nuich  more  nuiscular  than  it  is  in  man : 
or  it  may  be  rather  valvular  at  its  lower  end,  as  in  the  dugong, 
and  still  more  so  in  the  porpoise. 

The  stomach  is  sometimes  indistinguishable  from  the  esophagus, 
with  which  it  is  directly  continuous  without  any  marked  constric- 
tion, as  in  most  fishes.  It  may  form  one  continuous  canal  with  the 
esophagus,  even  in  birds  (Cormorant).  Indeed,  in  l)irds,  as  a  rule, 
the  first  or  the  cardiac  part  of  the  stomach  (proventriculus)  seems 
to  resemble  more  a  dilatation  of  the  lower  end  of  the  esophagus, 
like  that  of  the  dormouse,  than  a  stomach  proper.     (Owen.  pp.  4-12.) 

The  EsopHxVgus  of  ^Ian. 

Applied  Anatomy. 

Coiif/cuital  AiioHialiis.  The  esophagus  may  be  divided  or  doul)le. 
It  may  open  into  the  trachea,  the  lower  part  being  absent.  Fistulae 
between  the  trachea  and  the  esophagus  occur,  and  annular  stric- 
tures which  are  congenital  are  found.  True  diverticula  are 
acquired.  In  the  upper  part  of  the  esophagus  they  are  due  to  a 
hernia  of  the  esophagus  through  the  inferior  constrictor  muscle. 
They  may  be  due  also  to  the  contraction  of  scar  tissue  which  joins 
the  esophagus  to  neighboring  structures. 
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Anatoniy. 

The  esophagus  is  the  eontiiiuation  downward  of  the  inferior 
constrictor  muscle  of  the  pliarynx.  It  starts  from  the  back  of  the 
cricoid  cartilage  opposite  the  sixth  cervical  vertebra.  At  the  mouth 
of  the  esophagus  the  lower  border  of  the  inferior  constrictor  muscle 
projects  like  a  mound  into  its  lumen,  and  acts  as  a  sphincter  in  a 
way  similar  to  the  action  of  the  superior  constrictor  muscle  in  the 
upper  part  of  the  pharynx,  Passavant's  fold.  At  the  lower  border 
of  this  muscle  also  there  is  a  triangular  area,  where  the  fibres  are 
less  strong  than  in  the  l)ody  of  tlie  muscle. 

Structure.  The  esophagus  has  an  outer  muscular  coat  of  two 
layers  and  an  inner  glandular  coat  covered  with  pavement  epithe- 
lium. A  connective  tissue  layer  joins  the  two.  The  outer 
layer  of  the  muscular  ])art  consists  of  longitudinal  fibres,  and 
the  inner  layer  of  circular  ones.  The  thickness  of  the  esophagus 
is  3  to  4  mm.  The  anterior  longitudinal  fibers  are  attached  to  the 
back  of  the  cricoid  cartilage.  The  inner  layer  of  circular  muscular 
fibers  is  a  continuation  downward  of  the  fibers  of  the  inferior 
constrictor  muscle.  The  upper  end  of  the  esophagus  is  the  lower 
end  of  the  pharynx,  so  that  the  voluntary  muscular  fibers  predom- 
inate. From  this  it  happens  that  a  foreign  body  arrested  at  the 
entrance  of  the  esophagus  is  often  thrown  back  into  the  pharynx 
and  into  the  mouth. 

Lymphatics.  The  lymphatics  of  the  pharynx  enter  both  the 
mediastinal  and  the  cervical  glands,  so  that  in  suspected  cancer  of 
the  esophagus  the  glands  at  the  root  of  the  neck  should  be  examined. 

Position.  The  esophagus  has  the  verteliral  column  beliind  it  and 
the  trachea  in  front  and  lying  on  it.  At  the  fourth  thoracic 
vertebra  the  arch  of  the  aorta  makes  a  transverse  constriction  in  it 
and  a  vertebra  lower  down  tlie  left  main  bronchus,  at  the  fifth 
thoracic,  makes  an  ol)lique  line  across  its  front  surface.  Below  this 
point  the  heart  lies  on  it  like  a  weight.  In  the  lower  part,  the  right 
and  left  pneumogastric  nerves  lie  on  the  sides  of  the  esopliagus, 
and  back  of  the  arcli  of  the  aorta  the  thoracic  duct  crosses  from 
right  to  left  beliind  it,  on  the  front  of  the  vertebral  column. 

Direction.  The  esophagus  is  placed  for  tlu'  most  part  a  little 
to  the  left  of  the  middle  line.  In  the  middle  of  its  course,  at  the 
fourth  thoracic  vertebra,  it  swings  to  the  middle  line,  back  of  the 
arch  of  the  aorta,  but  at  once  goes  to  the  left  again  and  enters  the 
stomach   to   the  left   and   in   front    of   the   aorta,   at   the   eleventh 
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thoracic  vortebra.  This  deviation  from  the  middle  line  does  not 
interfere  with  the  passing  of  liougies  or  tul)es  except  at  tlie  lower 
part  where  the  esophagus  passes  through  the  diaphragm. 

Tlic  Diameter.  Only  in  the  region  of  the  month  of  the  esophagus 
is  the  diameter  relatively  fixed.  The  esophagus  is  constricted  at 
four  points.  Of  these,  the  upper  and  the  lower  one  are  the  most 
important.  The  upper  one  is  caused  by  the  projection  backward 
of  the  cricoid  cartilage ;  the  lower,  by  the  encircling  fibers  of 
the  diaphragm.  The  upper  one  hinders  the  introduction  of  the 
examining  tube;  the  lower  one  obstructs  the  passage  of 
the  esophagoscope  into  the  stomach.  The  first  constric- 
tion is  a  transverse  slit  slightly  less  than  an  inch  wide;  the  second 
is  about  the  same  width.  The  long  axis  of  this  constric- 
tion is  from  right  to  left  from  behind  forward.  The  lumen  of 
the  esophagus  at  this  point  is  subject  to  wide  variations,  which 
depend  upon  the  relaxation  or  the  contraction  of  the  diaphragm. 
In  addition  to  these  two  important  constrictions  there  are  two 
others.  Often  they  are  not  seen  unless  watched  for,  and  they 
disappear  completely  if  large  tubes  are  used.  The  first  of  these 
supplemental  constrictions  corresponds  to  the  arch  of  the  aorta,  and 
is  found  behind  the  junction  of  the  first  and  second  pieces  of  the 
sternum  and  in  front  of  the  fourth  thoracic  vertebra.  The  last 
constriction  to  be  described,  which  is  the  third  from  above  dowTi- 
ward,  is  made  by  the  crossing  of  the  left  bronchus  in  front  of  the 
esophagus,  and  occurs  at  the  level  of  the  fifth  thoracic  vertebra. 

The  Length  of  the  Esopliagus.  In  men,  the  distance  from  the 
incisor  to  the  beginning  of  the  esophagus  is  15  cm.;  and  in  women, 
14  cm.  The  distance  from  the  incisor  teeth  to  the  bifurcation  of 
the  aorta  is  26  cm.  in  men,  and  24  cm.  in  women.  In  men,  the 
length  of  the  esophagus  from  the  incisor  teeth  varies  between  36 
cm.  and  59cm.,  the  normal  or  average  distance  being  40  cm.  In 
women,  the  figures  are  a  little  smaller,  32  to  41,  the  average  being 
38  cm.  When  flexible  bougies  are  used  for  measuring,  1  to  3  cm. 
should  l)e  added  to  these  mea.surements. 

Disteusihilih/.  All  the  constrictions  of  the  esophagus  are  disten- 
sible. The  upper  constriction  is  less  dilatable  than  the  others,  so 
that  this  is  the  one  which  gives  the  greatest  trouble  in  esophagos- 
copy.  The  normal  esophageal  wall,  according  to  Jackson,  will 
stretch  two  cm.  without  rupture.  At  times,  foreign  bodies  stretch 
it  more  than  this. 
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In  infants,  a  tube  7  mm.  should  pass  readily,  and  in  the  adult,  a 
tube  which  has  a  diameter  of  14  nun.  In  infants,  a  flexible  bougie 
8  mm.  should  pass,  and  in  adults,  one  that  measures  11  mm.  The 
distensibility  of  the  esophagus  is  much  greater  in  the  living  than 
in  the  dead. 

With  light  stretching  the  transverse  diameter  of  the  esophagus 
is  23  cm.  at  the  cricoid  cartilage  and  17  cm.  anteroposteriorly. 
The  diameter  of  the  esophagus  as  it  goes  through  the  diaphragm 
is  21  to  25  cm.  Two  stomach  tubes  can  be  passed  side  by  side. 
Bruenings  states  that  the  esophagus  at  its  mouth  can  be  dilated  to 
30  cm.  without  danger. 

At  the  lower  end  of  the  esophagus  v.  ]\[icnlicz  in  his  operation 
for  cardiospasm  stretched  the  lumen  to  7  cm.  so  that  the  hiatus 
had  a  circumference  of  16  cm. 

On  the  dead,  wdien  the  esophagus  is  stretched  transversely  only, 
it  dilates  to  40  mm.,  or  one  and  one  half  inches.  The  ordinary 
full-sized  tooth  plate  is  two  and  one  quarter  inches  (57  mm.) 
broad.  A  fifty  cent  piece  is  one  and  one  eighth  inches  (30  jnm.) 
wide.  Since  the  transverse  diameter  of  the  esophagus  hovers 
round  one  inch  it  would  seem  as  if  this  coin  should  pass  readily 
in  an  adult.  The  direction  in  which  the  esophagus  Avill  stretch 
the  most  is  from  side  to  side.  For  this  reason  oval  tubes  take  up 
the  slack  in  the  esophagus  along  anatomic  lines  better  than  round 
ones. 

The  Suhplircnic  Portion  of  the  Esophagus.  Beginning  at  the 
level  of  the  bifurcation  of  the  trachea,  the  esophagus  comes  to  the 
front  and  passes  over  the  descending  aorta  and  enters  the  abdomen 
through  the  hiatus  or  the  opening  in  the  diaphragm.  This  sul)- 
l)hrenic  part  of  the  esophagus  varies  much  in  shape  according  as 
the  stomach  is  empty  or  distended.  In  persons  of  spare  build  it  lias 
a  range  of  movement  amounting  to  10  to  15  cm. 

The  Movements  of  the  Esophagus.  The  esophagus  is  never  twice 
alike  even  in  the  same  individual.  At  the  level  of  the  fourth 
thoracic  vertebra  (24  cm.  from  the  teeth)  the  throbbing  of  the  iirch 
of  the  aorta  can  be  seen  if  watched  for,  and  a  little  lower,  at  the 
level  of  the  seventh  and  eighth  thoracic  vertebra  (30  cm.  from  the 
incisor  teeth),  the  backward  mounding  of  the  heart  and  its  beating 
are  visible. 

If  a  relatively  small  esophagoscope  is  used  for  the  examination 
the  esophagus  opens  with  inspiration  and  partly  closes  with  expira- 
tion.    These  changes  occur  chiefly  in  the  thoracic  portion,  and  are 
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due  to  the  negative  intrathoracic  pressure.  If  a  large  tube  is  used, 
the  esophagus  stands  wide  open  after  the  cricoid  cartilage  has  been 
passed,  and  the  respiratory  changes  nearly  disappear. 

During  swallowing  peristaltic  movements  pass  along  the  esopha- 
gus from  above  downwards,  while  in  vomiting  the  movements  are 
reversed. 

That  there  is  good  evidence  to  support  the  assertion  that  there 
is  a  si)hincter  at  the  cardiac  end  of  the  esophagus,  and  that  it  is 
due  to  the  presence  of  two  layers  of  muscular  fibres,  as  described  by 
Hyrtl.  According  to  Jackson,  the  presence  of  this  sphincter  is  not 
the  chief  agency  through  which  the  regurgitation  of  food  is 
prevented.  This  observer  maintains  that  the  kinking  of  the 
esophagus  below  the  opening  of  the  diaphragm  and  the  increase  of 
this  twist  by  distension  has  much  more  to  do  with  keeping  the  food 
in  the  stomach  than  the  presence  of  the  cardiac  sphincter. 

The  following  tables  are  compiled  from  Stark.  They  are  of  use 
for  reference. 

DIAMETERS  OF  THE  ESOPHAGUS  AT  THE  FOUR  CONSTRICTIONS. 

Constriction.                              Diameter.                                  Vertebra. 
Cricoid Transverse  23   mm.    (1  in.) Sixth    cerv. 

Anteroposterior  17  mm.    (%  in.) 
Aortic Transverse  24  mm.    (1  in.) Foiirtli    thor. 

Anteroposterior  19  mm.    (%  in.) 
Left   Bronclius.  .  .  .Transverse  23  mm.    ( 1  in. ) Fifth    thor. 

Anteroposterior  17  mm.    (%  in.) 
Diaphragm Transverse  23  mm.    (1  in.+  ) Tenth  thor. 

Anteroposterior  23  mm.  (1  in. — ) 

LENGTH   OF   THE   ESOPHAGUS   AT   DIFFERENT  AGES. 
Teeth  to  Cricoid.  To  Bifurcation. 

(2%  in.) 12    cm.    (    4%  in.) 

(4       in. ) 14   cm.    (    .5  i/^  in. ) 

(4       in.) 1.5    cm.    (6       in. ) 

(4       in.) 17   cm.    (    6%  in.) 

(4       in. ) 18    cm.    (7       in. ) 

(.51/2  in.) 23    cm.    (    9       in.) 

(6       in.) 26    cm.    (10%  in.) 

Length  of  Whole  Esophagus. 

n. )     10    cm.  (    4       in.) 

12   cm.  (    4%  in. ) 

13   cm.  (    5%  in.) 

16   cm.  (    6%  in.) 

18   cm.  (7       in.) 

19   cm.  (    71/2  in.) 

2  5    cm.  (10       in.) 


Birth      ....    7 

cm. 

1    year ....  1 0 

cm. 

2    years.  .  . 10 

cm. 

•5    years ...  1  0 

cm. 

1 0     years ..10 

cm. 

1  ')    years  ..14 

cm. 

Adult     ...  .1.5 

cm. 

To  Cardia. 

18   cm.    (    6% 

in.) 

22   cm.    (    8% 

in.) 

23   cm.    (    9 

in.) 

26   cm.    (10  14 

in.) 

28   cm.    (11 

in.) 

33   cm.    (13 

in.) 

40   cm.    (15% 

in.) 
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For  memorizing  the  length  of  the  esophagus  at  different  ages,  the 
following  approximate  figures  are  given  :  Birth,  7  inches ;  5  years, 
10  inches;  15  years,  13  inches;  25  years  or  adult,  16  inches  (Stark). 

Add  3  inches  for  every  5  years. 

Diameters  of  Tubes  for  Different  Ages  : 

To  8  years   9  mm. 

From  9  to  15  years 11  mm. 

From  17  years 12  to  14  mm. 

Adults    14  mm.  (average) 

The  esophagus  begins  6  inches  from  the  incisor  teeth,  back  of  the 
cricoid  cartilage  at  the  sixth  cervical  vertebra.  It  is  10  inches  long, 
and  goes  through  the  diaphragm  at  the  tenth  thoracic  vertebra,  16 
inches  from  the  teeth.  It  is  crossed  by  the  arch  of  the  aorta  back 
of  the  middle  of  the  first  piece  of  the  sternum,  10  inches  from  the 
teeth.  The  measurements  to  be  remembered  in  connection  with  it 
are,  then,  6  and  10. 

The  Appearance  of  the  Normal  Esophagus.  Under  good  illu- 
mination the  color  of  the  mucous  membrane  of  the  esophagus  is  a 
whitish  pink  like  that  of  the  mouth.  Poorly  lighted  or  when  in- 
fiamed  the  color  changes  to  a  red  of  varying  depth.  After  trauma 
the  mucous  membrane  soon  becomes  edematous.  When  examined 
with  small  tubes  the  walls  of  the  esophagus  are  thrown  into  large 
longitudinal  folds.  On  looking  through  the  tube  these  folds  are 
seen  indenting  the  circumference  of  the  central  dark  area  which 
represents  the  lumen.  These  folds  are  especially  numerous  at  the 
mouth  of  the  esophagus  behind  the  cricoid  cartilage.  They  make 
it  hard  to  be  sure  of  the  pathological  lesions  in  this 
locality.  Below  the  cricoid  cartilage  and  in  the  cer^dcal 
portion,  the  lumen  is  seen  to  enlarge  with  inspiration 
and  to  close  down  again,  but  not  entirely  during  expiration. 
When  a  large  tube  is  used  the  examiner  can  often  look  a  long 
way  down  the  esophagus.  As  the  esophagoscope  reaches  the  tiret 
piece  of  the  stermum  the  })ulsation  of  the  arch  of  the  aorta  can 
be  seen  through  the  anterior  wall.  A  little  lower  the  heart  mounds 
into  the  anterior  wall  on  the  left.  The  beating  of  the  heart  is 
visible  and  when  the  tube  has  passed  beyond  and  the  heart  lies  on 
it,  the  tube  often  vibrates  in  unison  with  its  beating.  The 
hiatus  of  the  esophagus  appears  as  a  slit  or  a  rosette.  The  axis  of 
this  opening  through  the  diaphragm  is  oblicjue,  running  from  right 
to  left  from  behind  forward.  The  subphrenic  portion  of  the 
esophagus  usually  shows  no  lumen,  but  opens  as  the  tube  passes 
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through  it.  The  mucous  membrane  here  is  so  much  like 
that  of  the  stomach  that  it  is  hard  to  tell  where  the  esophagus 
ends  and  the  stomach  begins.  The  mucous  membrane  of  the 
stomach,  however,  is  a  darker  red  than  that  of  the  esophagus  and 
the  longitudinal  folds  of  the  esophagus  give  place  to  the  familiar 
rougie. 

The  mouth  of  the  esophagus  and  the  hiatus  are  the  two  places 
where  it  is  always  difficult  for  the  examiner  to  be  sure  of  his 
findings.  The  difficulty  at  the  first  place  is  due  chiefly  to  the 
folds  in  the  mucous  membrane.  These  folds  can  be  stretched  out 
by  passing  the  esophageal  dilator  well  into  the  mouth  of  the 
esophagus  and  opening  it  sufficiently  to  displace  the  cricoid  cart- 
ilage strongly  forward.  After  this  has  been  done  all  the  folds  dis- 
appear. If  a  true  web  is  suspected  the  withdrawal  of  the  open 
dilator  will  make  its  size  and  position  evident.  The  introduction  of 
a  small  tube  through  the  pyriform  sinus  is  very  liable  to  push  a 
fold  of  mucous  membrane  ahead  of  it  and  produce  an  artificial 
web  or  fold. 

Once  the  cricoid  cartilage  has  been  passed,  the  further  progress 
of  the  esophagoscope  is  usually  easy.  The  examiner  should 
always  see  through  the  tube  open  esophaguSs.  ahead  before 
the  tube  is  advanced.  When  no  lumen  appears  the  end 
of  the  tube  is  generally  pointed  too  much  to  the  side  and  is  out 
of  line  with  the  long  axis  of  the  esophagus.  If  on  correcting  the 
position  of  the  tube,  the  lumen  of  the  esophagus  is  still  not  seen 
the  position  of  the  lumen  can  be  made  out  by  inserting  the  window 
plug  and  filling  the  esophagus  with  air.  Once  the  Inmen  has  been 
found,  the  tube  can  be  carried  further  down. 

In  order  to  enter  the  hiatus  it  is  necessary  to  carry  the  shaft 
of  the  esophagoscope  to  the  right  corner  of  the  mouth  and  to  carry 
the  point  of  the  tube  to  the  left,  beginning  the  search  in  the  right 
posterior  quadrant  of  the  esophagus  because  at  this  point  the 
hiatus  is  most  readily  found.  This  manipulation  is  not  necessary 
if  the  patient  is  etherized.  When  the  point  of  the  tube  can  not  be 
made  to  enter  the  hiatus  and  to  proceed  through  the  kinked  sub- 
phrenic portion  of  the  esophagus  a  bougie  passed  through  the 
esophagus  and  into  the  subphrenic  portion  will  often  guide  the  tube 
into  the  stomach.  Ballooning  will  accomplish  the  same  result. 
After  the  esophagus  has  been  examined  all  the  way  to  the  stomach, 
the  tube  is  withdrawn  and  the  whole  ,of  the  esophagus  is  re- 
examined. 
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Physiology.  The  function  of  the  esophagus  is  to  carry  food  to 
the  stomach  by  the  act  of  swallowing.  The  act  of  swallowing  is 
divided  into  two  phases, — the  bucco-pharyngeal  phase  and  the 
esophageal.  The  first  lasts  three-fourths  of  a  second  and  the  second, 
six  seconds.  The  first  phase  is  complicated  and  consists  in  move- 
ments of  the  tongue  and  the  floor  of  the  mouth,  and  the  soft  palate, 
the  hyoid  bone  and  the  larynx,  and  of  the  contractions  of  the 
constrictors.  The  bucco-pharyngeal  phase  is  essentially  a  voluntary 
peristalsis ;  the  esophageal  is  also  a  progressive  peristalsis,  but  is 
involuntary,  and  is  three  times  as  rapid  (1.75  seconds)  in  the  ui)per 
and  striated  third  of  the  esophagus  than  in  the  lower  two-thirds 
(4.5  seconds,  thoracic  portion). 

The  peristaltic  action  of  the  esophagus  is  called  into  play  but 
little  when  soft  foods,  and  especially  liquids^  are  taken.  Liquids, 
for  instance,  seem  almost  to  be  squirted  into  the  stomach.  The 
second  sound  of  swallowing  which  auscultation  at  the  back  gives 
follows  some  time  after  the  first.  This  second  sound  is  due 
to  the  contraction  wave,  and  in  quick  drinking  does  not  follow  each 
act  of  swallowing  but  only  at  intervals. 

A  man  can  swallow  standing  on  his  head,  showing  that  peristalsis 
once  started,  the  circular  fibers  of  the  esophagus  are  capable  of 
holding  it  closed  and  water  tight.  Mosso,  by  experiment,  demon- 
strated the  great  force  of  the  peristalsis.  He  fed  dogs  wooden  balls 
and  found  that  they  could  swallow  these  against  a  counter  pull  of 
250  to  450  grammes. 

If  the  esophagus  is  filled  with  air  and  observed  througli  a  l)alloon- 
ing  esophagoscope,  Bruenings  states  that  a  complete  sphincter-like 
contraction  passes  sluggishly  over  the  lumen  of  the  esophagoscope, 
obliterating  the  opening  for  severaT  seconds.  Such  waves  can  arise 
spontaneously;  that  is,  without  the  presence  of  food  or  liquid  or 
without  any  preceding  act  of  swallowing.  Irritation  of  the 
esophageal  wall  by  caustics  or  electrical  stimulation  do  not  start 
peristalsis.  A  bolus  of  food  placed  in  the  esophagus  through  the 
esophagoscope  stays  where  it  is  put  until  the  act  of  swallowing 
starts  a  wave  of  peristalsis  and  this  wave  reaches  it.  Stretching 
the  esophagus  also  will  start  peristalsis.  It  seems,  therefore,  that 
an  act  of  swallowing  or  the  actual  stretching  of  the  esophagus  are 
necessary  for  the  inauguration  of  peristalsis. 

The  upper  end  of  the  mouth  of  the  esophagus  is  a  true  sphincter 
and  is  tonically  contracted.  The  sphincter  action  is  very  strong  in 
children.     There  has  been  much  discussion  about  the  behavior  of 
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the  lower  or  cardiac  end  of  the  esophagus.  Whether  it  is  closed 
like  the  upper  end  by  the  tonic  contraction  of  its  sphincter  muscle 
fibers  or  whether  the  closure  is  due  to  a  valve-like  action  or  an 
actual  kinking  at  this  point,  or  whether  both  play  a  part.  Injection 
of  the  esophagus  in  the  cadaver  with  wax  or  plaster  almost  makes 
the  observer  feel  that  the  kinking  or  trap-like  action  of  the  sub- 
diaphragmatic portion  of  the  esophagus  plays  a  large  if  not  the 
chief  part  in  the  closure  of  the  cardiac  end  of  the  esophagus.  A 
year  ago  I  was  strongly  inclined  from  such  observations  to  agree 
with  Jackson  that  the  closure  was  accomplished  mainly  by  this 
kinking.  Lately,  however,  from  observations  upon  the  normal 
esophagus  under  ether,  and  from  watching  with  the  fluroscope  the 
behavior  of  the  bismuth  bolus  in  swallowing,  I  am  inclined  to 
modify  my  opinion.  Roentgenologists  are  strongly  of  the  opinion 
that  the  cardia  acts  as  a  sphincter.  They  have  more  than  once 
(Dr.  Dodd)  made  the  observation  that  in  cases  of  cancer  of  the 
lesser  curvature  of  the  stomach  the  cardia  closes  in  spasm  in  much 
the  same  fashion  as  in  cardiospasm.  In  cases  of  cardiospasm  of 
mild  degree,  they  first  rule  out  cancer  of  the  lesser  curvature  of 
the  stomach.  From  these  facts,  therefore,  I  am  of  the  opinion  that 
both  the  sphincter-like  action  of  the  cardia  and  the  kinking  of  the 
subdiaphragmatic  portion  of  the  esophagus  play  a  part  in  keeping 
food  once  in  the  sto)nach  from  getting  back  into  the  esophagus. 

Bespiratonj  Movements.  When  in  1881  von  ]Miculicz  looked 
through  the  esophagoscope  for  the  first  time,  he  saw  an  open  tube. 
This  was  contrary  to  the  anatomical  teaching  of  the  period  which 
figured  the  esophagus  as  closed.  Naturally,  he  thought  he  was  deal- 
ing with  a  case  of  paralysis  of  the  esophageal  muscles.  Later 
investigation  led  him  to  conclude  that  the  normal  esophagus  gaps 
as  far  as  the  cardia  and  is  filled  with  air.  Bruenings,  thorough  as 
always,  has  investigated  this  question,  and  concludes  his  experi- 
ments believing  that  the  air  found  in  the  esophagus  is  due  mainly 
to  the  introduction  of  the  tube.  The  inrush  of  air  expands  the 
esophagus  until  the  resistance  of  its  walls  balances  the  negative 
thoracic  pressure  caused  by  the  elasticity  of  the  lung.  He  be- 
lieves, further,  that  a  small  amount  of  air  or  of  fermentative 
gases  normally  is  present  in  the  espohagus. 

Esophagoscopy  has  shown  that  on  inspiration  the  lumen  of  the 
esophagus  dilates,  and  that  it  narrows  on  expiration.  Under  ether 
and  with  the  use  of  large  tubes,  these  dramatic  changes  largely 
disappear. 
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Innervation.  The  innervation  of  the  swallowing  mechanism  is 
as  follows :  The  sympathetic  is  considered  as  the  constrictor,  and 
the  vagus  as  the  dilator  of  the  esophagus.  The  sensory  impulse 
which  starts  the  act  of  swallowing  passes  through  the  palatal 
branches  of  the  fifth  nerve  and  the  R.  laryngeus  sup.  vagi,  and  the 
center  is  placed  in  the  medulla. 

The  Technique  of  Examining  the  Esophagus. 

Contraindications  to  Esopliagoscopij.  The  only  contraindications 
to. the  performance  of  esophagoscopy  are  acute  inflammation  as 
after  the  swallowing  of  corrosive  fluids,  and  aneurism  of  the  aorta. 
The  chief  danger  in  the  passage  of  the  esophagoscope  is  rupture 
of  the  esophagus.  This  almost  always  results  in  infection  of  the 
posterior  mediastinum  and  death.  Such  an  accident  shoidd  bo 
easily  avoided  by  the  selection  of  a  tube  of  the  proper  size  and 
by  adhering  always  to  the  fundamental  axiom  of  all  esophageal 
examinations,  namely,  the  examining  tube  must  never  be  advanced 
unless  the  eye  of  the  physician  sees  through  the  tube  open 
esophagus  ahead.  It  is  well,  also,  to  remember  that  in  old  people 
the  esophageal  w^all  may  be  thin  enough  to  rupture  of  itself  so 
that  in  the  elderly  smaller  tubes  and  greater  care  in  using  them 
are  necessary.  It  has  developed  of  late  years  that  there  is  con- 
siderable shock  from  manipulations  carried  out  in  the  esophagus. 
Indeed  working  in  the  esophagus  causes  more  shock  than  working 
in  the  trachea  and  bronchi.  Relatively,  children  bear  esophageal 
examinations  less  well  than  adults.  When  a  patient  is  poorly 
nourished,  and  especially  if  he  is  on  the  point  of  starvation  from 
the  presence  of  a  stricture,  it  is  better  practice  to  open  the 
stomach  and  feed  the  patient  through  a  gastric  fistula  until  his 
resistance  has  been  restored  before  attempting  any  ]irolonged 
examination. 

AnestJicsia.  The  esophagus  may  be  examined  under  local  or 
under  general  anesthesia.  On  the  continent  local  anesthesia  is  em- 
ployed for  adults  almost  exclusively.  Children  are  examined  un- 
der ether  or  chloroform.  In  this  country  most  examinations  are 
carried  out  under  general  anesthesia.  The  writer  is  very  much 
prejudiced  in  favor  of  a  general  anesthetic.  If  the  manipulations 
under  cocaine  anesthesia  are  successful  the  operator  gains  his 
point,  but  if  the  examination  is  negative  no  conclusions  can  be 
drawn  from  it  and  the  case  remains  in  doubt.  On  the  other  hand 
if  the  examination  has  been  conducted  under  ether  and  the  re- 
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suit  is  negative  both  the  patient  and  the  physician  feel  confidence 
in  the  finding.  Under  ether  larger  tubes  can  be  used  which  mean 
a  better  view  and  a  larger  field  for  the  manipulations.  In  addi- 
tion, under  such  conditions  the  treatment  called  for  by  the  case, 
for  example  the  dilatation  of  a  stricture,  can  be  made  more  ef- 
ficient. 

Instruments.  In  esopliagoscopy  all  bridges  must  be  crossed  be- 
fore the  operator  gets  to  them.  By  this  I  mean  that  the  physician 
must  be  willing  to  supply  himself  at  the  beginning  of  his  work 
with  a  full  set  of  general  and  special  instruments.  As 
everything  depends  upon  light  it  is  good  economy  to  have  two 
sets  of  tubes,  one  set  being  the  self  lighted  tubes  of  Einhorn- 
Jackson,  and  the  other  the  extension  tube  of  Bruenings  which  is 
lighted  by  having  the  light  projected  through  it  from  the  electro- 
scope.    The  list  recommended  is  as  follows : 

One  7  mm.  Jackson  tube. 

One  14  mm.  Jackson  tube. 

One  adult  tubular  speculum.  Jackson. 

One  tubular  speculum,  children's  size.  Jackson  or  one  open 
speculum,  smallest  size.  ]\Iosher. 

One  Bruenings'  electroscope. 

One  Bruenings'  extension  esophagoscope  about  7mm. 

One  Bruenings'  extension  esophagoscope  14mm. 

Nine  Coolidge  cotton  carriers,  three  25,  three  35,  and  three  50 
cm.  long. 

One  grasping  forceps  with  three  shafts,  25,  35  and  50  cm.  long, 
respectively.  Coolidge  or  Jackson,  or  one  extension  forceps 
Bruenings  with  three  tips,  claw-tooth  tip.  bean  grasping  tip  and 
punch  tip. 

One  esophageal  dilator.     Mosher. 

One  metal  shaft  carrying  three  graduated  olives. 

One  set  of  elastic  esophageal  bougies  from  the  smallest  size  to 
No.  40.     French.     The  series  should  l)e  complete  up  to  numl)er  20. 

One  pin  cutter.     Casselberry. 

One  safety  pin  forceps,  Jackson,  or  one  safety  pin  closing  tube, 
JMosher. 

One  tooth  plate  cutter,  Kahler  or  ^losher. 

One  metal  staff  with  perforated  olive  at  the  tip  with  a  set  of 
graduated  olives  and  a  flexible  introducer.     Mixter  and  Mosher. 

Three  tooth  plates.     ]\Iosher. 


290  H.   p.  MOSHER. 

One  suction  apparatus.  Either  a  hand  bulb,  Jackson's  secretion 
aspirator,  or  a  suction  apparatus  run  by  electricity.  When  needed 
this  last  apparatus  is  a  great  luxury. 

The  writer  does  most  of  his  esophageal  work  under  ether  and 
prefers  to  use  as  large  a  tube  as  the  esophagus  under  examination 
will  take.  Accordingly  he  uses  a  large  oval  tube  of  two  lengths. 
The  tube  has  a  mandarin  which  projects  from  the  end  an  inch 
and  a  half.  The  pointed  end  of  the  plunger  readily  finds  the  open- 
ing of  the  esophagus  and  pushes  the  cricoid  cartilage  forward  and 
allows  the  tube  to  slip  by.  The  tube  has  no  secondary  tubes  on  the 
outside  either  for  the  light  or  for  suction.  The  tube  is  therefore 
smooth.  The  introduction  of  the  large  tubes  with  secondary  tubes 
on  the  side  is  dangerous,  because  the  tubes  tend  to  cut.  The  writer 
had  one  fatality  due  to  this  cause.  Instead  of  the  suction  tube,  a 
sliort  tube  comes  off  from  the  main  tube  near  its  upper  end.  This 
is  for  the  introduction  of  air.  The  tube  is  fitted  with  a  metal  plug 
which  has  a  glass  end.  When  this  window  plug  is  in  place  the 
esophagoscope  becomes  essentially  air-tight,  and  may  be 
ballooned  at  will  by  closing  the  tulie  with  the  window  plug  and 
then  forcing  the  air  into  the  esophagoscope  and  the  esophagus 
through  the  secondary  tube.  A  foot  bellows  is  used  for  this 
purpose.  The  light  carrier  runs  in  the  side  of  the  main  tu])e.  As 
it  is  not  encased  in  a  small  tube  of  its  own,  it  runs  freely  at  all 
times.  The  secondary  tube  for  the  light  carrier  is  continually  get- 
ting bitten  and  dented  so  that  the  light  enters  it  poorly.  The  light 
of  the  oval  tube  is  incased  in  a  hood.  This  protects  the  light  as 
it  is  inserted  and  while  the  tube  is  in  use.  The  light  once  adjusted 
in  its  hood  burns  much  longer  than  when  it  is  exposed  to  the 
dangers  of  passing  through  the  secondary  tube.  Each  tube  is  fitted 
with  a  second  or  extra  carrier,  so  that  the  operator  seldom  has  the 
annoyance  of  having  to  fit  a  new  lamp  during  an  examination. 

The  General  Examination  of  the  Patient.  A  general  physical 
examination  of  the  patient  should  be  made  lief  ore  esophagoscopy 
is  attempted.  Aneurism  should  be  excluded  and  the  condition  of 
the  heart  ascertained.  The  patient's  ability  to  swallow,  the  place 
where  he  locates  his  trouble,  and  all  the  details  about  regurgitation 
or  vomiting  are  important  to  obtain.  The  condition  of  the  teeth  is 
observed  and  the  presence  of  crowns  or  bridges  noted  and  remem- 
bered. The  examination  of  the  mouth  and  pharynx  should  show 
the  existence  of  ulcerations  or  scars,  and  the  laryngoscope  will  give 
the  condition  of  the  larynx.     If  disease  is  present  in  the  larynx,  it 
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is  often  a  part  of  a  similar  process  in  the  esophagus  or  a  clew  to  it. 
An  X-ray  plate  is  indispensable  before  many  examinations.  The 
plate  shows  the  location  of  metallic  foreign  bodies  and  pieces  of 
bone  and  buttons ;  it  shows  enlargement  of  the  arch  of  the  aorta 
and  enlargement  of  the  mediastinal  glands,  and,  combined  with  the 
ingestion  of  ])ismuth,  it  shows  the  position  of  strictures,  the  size  and 
location  of  diverticulae,  and  the  size  of  the  dilated  esophagus. 

The  old  practice  of  passing  a  bougie  into  the  esophagus  should 
be  given  up  in  most  cases.  If  a  foreign  body  is  present  the  bougie 
may  push  it  down  or  impact  it  or  pass  by  it  and  fail  entirely  to 
locate  it.  If  a  carcinoma  is  present  it  will  start  bleeding  and  make 
the  esophageal  examination  more  difficult.  ^lany  i)atients  have 
been  killed  by  forcing  a  l)ougie  through  the  carcinomatous  esopha- 
geal wall.  If  the  i)hysician  is  dealing  with  a  case  of  cicatrical 
stenosis  of  the  esophagus  or  a  pouch,  the  bougie  is  safe  and  may 
give  valuable  data.  This  information,  however,  is  nnich  better 
gained  by  an  examination  with  a  tube. 

In  speaking  of  the  risks  of  esophagoscopy  it  wns  stated  that  the 
greatest  danger  was  the  liability  of  perforating  the  esophagus. 
This  can  happen  before  the  examination,  as  well  as  during  it.  If, 
therefore,  a  case  presents  itself  for  examination  and  the  patient 
has  great  pain  on  swallowing  along  the  line  of  the  sternum,  the 
respirations  are  increased,  fever  is  present,  and  there  is  emphy- 
sema of  the  skin,  the  ])hysician  should  suspect  that  the  esophagus 
has  already  been  perforated,  and  that  an  abscess  is  developing  in 
the  mediastinum.  In  such  a  case  drainage  of  the  abscess  is  indi- 
cated not  esophagoscopy. 

The  patient  should  be  examined  with  an  empty  stomach  and  if 
possible  with  an  empty  esophagus. 

The  ease  of  esophagoscopy  under  local  anesthesia  depends  upon 
the  tolerance  of  the  patient's  pharynx.  Bruenings  has  a  long,  thin 
tongue  depresser  with  which  he  tests  the  sensitiveness  of  the 
patient.  The  first  introduction  of  the  cotton  swab  in  the  pre- 
liminary application  of  cocaine  does  just  as  well  and  soon  settles 
the  question  as  to  whether  or  not  the  subject  is  an  intolerable 
gagger.  The  experienced  examiner  alwa.ys  looks  with  anxiety 
at  the  condition  of  the  patient's  neck  and  teeth.  If  the  upper 
jaw  does  not  project  and  if  the  teeth  are  short,  or,  ])etter  still,  if 
there  are  no  upper  teeth,  if  the  neck  is  long  and  thin  and  the 
lower  jaw  w^ell  rounded  at  the  angle  and  freely  movable  the 
chances  for  a  favorable  examination  are  good.     When  conditions 
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the  opposite  of  these  are  presented  the  examination  is  often  difficult, 
sometimes  impossible. 

Technique  of  EsopJiago.scopy  Under  Cocaine  AnestJiesia.  By 
means  of  an  appropriate  applicator,  that  of  Sajous  is  very  conven- 
ient, a  solution  of  ten  per  cent  cocaine  is  applied  to  the  base  of 
the  tongue  and  to  the  posterior  pharyngeal  wall.  After  an  interval 
of  five  minutes,  under  guidance  of  the  pharyngeal  mirror,  the 
cocaine  is  placed  on  the  tip  of  the  epiglottis  and  allowed  to  run 
into  the  larynx.  After  another  interval  of  some  minutes  the  swab 
is  carried  down  on  the  posterior  pharyngeal  wall  to  the  opening  of 
the  esophagus  and  applied  at  this  point  and  to  the  region  of  the 
arytenoid  cartilages.  It  is  well  to  repeat  this  deep  cocainization 
at  least  once.  It  takes  from  fifteen  to  twenty  minutes  to  o])tain  a 
satisfactory  cocainization. 

Position  of  the  Patient.  The  patient  can  be  examined  either  in 
the  sitting  position  or  on  his  back  with  the  head  over  the  end  of  the 
table  and  held  by  an  assistant.  The  sitting  position  is  best  adapted 
to  short  examinations.  It  is  easier  for  the  patient,  especially  if  the 
patient  is  old  or  stout.  The  drawback  to  the  sitting  position  is  the 
accumulation  of  saliva  at  the  bottom  of  the  tube.  Often  a  saliva 
pump  is  necessary  to  get  rid  of  it.  Where  it  is  essential  to  have 
the  esophagus  clean,  as  in  cases  of  spasm  of  the  cardia  with  dilata- 
tion, tricture,  or  foreign  liody,  or  with  children  or  weak  or  sick 
patients,  the  prone  position  is  preferable. 

If  the  sitting  position  is  adopted,  the  patient  sits  on  a  low  stool 
25  to  30  cm.  in  height,  and  an  assistant  stands  behind  him  and 
holds  the  head.  If  the  patient  is  examined  on  a  table,  he  may  be 
placed  on  his  back  or  on  his  side.  Of  the  two  lateral  positions 
the  left  is  the  easier  because  the  physician  works  right  handed. 
In  the  lateral  position  the  saliva  runs  out  of  the  corner  of  the 
mouth.  If  the  teeth  are  missing  on  the  right  side  of  the  ujiper 
jaw  the  right  lateral  position  is  preferable.  If  tli(>  incisor  teeth 
have  been  lost  the  prone  position  is  chosen.  This  position  is 
selected  also  if  the  operator  wishes  to  pass  the  esophcigoseopc  into 
the  stomach  because  in  this  position  it  is  easier  to  bring  the  shaft 
of  the  esophagoscope  to  the  right  and  make  the  point  entei*  the 
hiatus  of  the  esophagus  and  to  traverse  the  suliphrenic  portion. 
In  either  the  lateral  or  the  doi-sal  positions  the  knees  are  drawn 
up  slightly  because  the  mnsculai-  relaxation  caused  by  this  makes 
the  passage  of  the  tul)e  easier. 
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The  Introduction  of  the  Esophagoscope  hy  Sight.  The  ideal  way 
to  iutroduce  the  esophagoscope  is  to  insert  it  under  the  guidance 
of  the  eye.  The  patient  having  been  anesthetized  is  placed  on  a 
low  stool,  and  an  assistant  stands  behind  him  and  holds  his  head. 
Care  should  be  taken  that  the  head  is  not  placed  too  far  backward 
as  excessive  backward  bending  interferes  with  the  introduction. 
The  room  is  darkened  and  the  upper  part  of  the  extension  esopha- 
goscope, if  the  Bruenings'  tube  is  chosen,  is  attached  to  the  electro- 
scope and  warmed  and  smeared  with  vaseline.  The  operator  holds 
the  upper  lip  of  the  patient  out  of  the  way  with  the  thumb  and 
forefinger  of  the  left  hand.  The  first  part  of  the  extension  esopha- 
goscope is  really  an  elongated  tubular  speculum  ending  in  a  single 
pointed  lip.  It  is,  therefore,  introduced  like  the  autoscope.  That 
is,  it  is  introduced  into  the  mouth  and  steadied  by  the  tip  of  the 
thumb  of  the  operator's  left  hand  and  is  carried  back  over  the 
base  of  the  tongue  until  the  summit  of  the  epiglottis  is  seen 
through  the  tube.  At  this  point  the  handle  of  the  electroscope  is 
raised  and  the  lower  end  of  the  tube  is  passed  over  the  epiglottis. 
The  shaft  of  the  tube  is  elevated  until  it  lies  snugly  against  the 
physician's  forefinger  which  is  guarding  the  incisor  teeth  or  the 
gums  if  these  teeth  are  missing.  If  the  epiglottis  is  missed  the 
point  of  the  tube  is  almost  certain  to  bring  up  against  the  posterior 
pharyngeal  wall  much  to  the  discomfort  of  the  patient.  The  top 
of  the  epiglottis  recognized  and  passed  the  end  of  the  tube  is  car- 
ried down  until  the  arytenoid  cartilages  are  seen.  These  are 
readily  made  out  if  the  patient  is  asked  to  phonate.  The  point  of 
the  tube  is  now  swung  a  little  backward  to  clear  the  arytenoids 
and  the  tube  is  advanced  a  few  centimetres  to  the  opening 
of  the  esophagus.  This  appears  as  a  transverse  slit.  The  end  of 
the  tube  is  now  brought  forward  a  bit  in  order  to  open  the  esoph- 
agus. If  this  does  not  happen  the  patient  is  almost  sure  to  swallow, 
and  at  the  moment  at  which  he  does  so  the  tube  slips  into  the  esoph- 
agus. Sometimes  the  patient  must  be  asked  to  swallow  before 
the  tube  will  drop  in.  In  difficult  introductions  the  point  of  the 
tube  may  be  placed  deep  in  the  left  pyriform  sinus  and  then 
swung  round  to  the  median  line.  As  it  does  this  it  pries  the  cri- 
coid cartilage  forward.  Once  by  the  cricoid,  the  progress  of  the 
tube  is  easy.  It  is  carried  down  step  by  step  its  full  length,  the 
examiner  all  the  while  guiding  the  point  by  looking  through 
the  tube.  The  tube  must  never  be  advanced  unless  there 
is  open  esophagus  ahead  to  receive  it.  Wlien  the  tube 
has  been  advanced  to  its  limit  the  second  tube  is  inserted  inside 
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the  first  one  and  carried  down  b}'  sight.  When  the  Jackson 
tubular  speculum  is  used  for  the  introduction  of  the  esophagoscope 
the  steps  of  the  introduction  are  the  same  as  with  the  first 
Bruenings'  tube.  After  the  mouth  of  the  esophagus  has  been 
located  and  made  to  stand  open,  a  Jackson  esophagoscope  is  carried 
through  the  speculum  and  entered  in  the  esophagus  and  the 
speculum  withdrawn. 

The  Introduction  of  the  Esophagoscope  hy  Means  of  a  Flexible 
Mandarin  or  Bougie.  A  beaked,  partially  open  speculum  is  car- 
ried down  to  the  opening  of  the  esophagus  and  a  snugly  fitting 
bougie  is  passed  through  it  and  carried  into  the  esophagus.  The 
speculum  is  withdrawn  and  an  esophagoscope  is  passed  over  the 
bougie  into  the  esophagus.  This  procedure  which  often  makes  the 
introduction  of  the  tube  very  easy  should  never  be  used  when  it 
is  the  purpose  of  the  examiner  to  determine  the  condition  of  the 
extreme  upper  end  of  the  esophagus  or  when  a  foreign  body  is 
impacted  in  this  locality.  Another  method  of  using  the  bougie 
as  a  guide  is  to  pass  a  Jackson  esophagoscope  of  the  proper  size 
below  and  behind  the  arytenoid  cartilages  and  almost  to  the  open- 
ing of  the  esophagus,  then  to  pass  a  bougie  through  the  tube  into 
the  esophagus  and  to  push  the  tube  do\\ai  over  the  bougie. 

The  Introduction  of  the  Esophagoscope  under  General  Anesthesia. 
The  patient  is  prepared  for  ether  in  the  iLSual  way.  He  is  given  an 
injection  of  one  one-hundredth  of  a  grain  of  atropine  and  one- 
sixth  of  a  grain  of  morphia.  The  atropine  produces  a  nearly  dry 
esophagus  except  in  those  instances  where  the  esophagus  is  dilated 
and  filled  with  food  or  a  pouch  is  present  and  acts  as  a  reservoir. 
It  is  not  necessary,  therefore,  to  use  any  form  of  suction  apparatus 
as  routine,  but  only  in  the  occasional  case.  If  the  operator  works 
sitting,  the  table  on  which  the  patient  is  placed  should  be  of  the 
proper  height  to  permit  the  surgeon  to  work  at  ease.  If  the 
operator  prefers  to  stand,  the  table  may  be  placed  on  a  platform 
large  enough  to  hold  not  only  the  table  but  the  stool  for  the  as- 
sistant who  supports  the  head  and  for  the  etherizer.  The  corner  of 
the  platform  opposite  the  head  of  the  operating  table  is  cut  out  to 
allow  standing  room  for  the  operator.  During  the  examination, 
should  it  become  advisable  to  lower  the  head  of  the  patient,  the 
operator  is  not  forced  to  work  on  his  knees.  An  assistant  holds  the 
patient's  head  over  the  end  of  the  table.  His  left  hand  supports 
the  patient's  head  and  his  left  knee  supports  his  hand  while  his 
foot  rests  upon  a  support  of  suital)lc  height.     The  assistant  should 
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SO  grasp  the  head  so  that  he  can  transfer  the  hohling  of  it  at  any 
moment  to  the  physician  and  be  ready  to  receive  the  head  ])ack 
and  hold  it  in  the  new  position  indicated  by  the  surgeon.  Thus 
the  patient's  head  is  continually  passing  from  the  hand  of  the 
assistant  to  that  of  the  operator.  It  is  vital  that  the  head  should 
not  be  extended  too  far  backward.  If  this  is  done  the  cricoid 
cartilage  is  held  tightly  against  the  sixth  cervical  vertebra  and 
will  not  move  forward  before  the  advancing  tube  without  great 
force  being  employed.  A  rude  introduction  of  the  esophagoscope 
may  cause  sloughing  of  the  posterior  esophageal  wall.  This  may 
have  a  disastrous  outcome  in  a  weak  patient.  The  formation  of 
the  mouth  of  the  esophagus  calls  for  another  word.  It  is  bounded 
in  front  by  the  cartilaginous  ring  of  the  cricoid  cartilage  and 
behind  by  the  body  of  the  sixth  cervical  vertebra.  Only  on  the 
sides  where  the  pyriform  sinuses  lead  into  it  are  the  walls  com- 
posed of  soft  tissues.  The  natural  channel  for  food  into  the 
esophagus  is  by  way  of  the  pyriform  sinuses  and  experience  has 
shown  that  the  pyriform  sinus  is  the  natural  and  the  easiest  chan- 
nel through  which  to  pass  the  esophagoscope.  If  the  tube  chosen 
for  introduction  into  the  esophagus  will  not  pass  the  operator 
should  at  once  select  a  smaller  tube  until  one  is  found  which  will 
enter  without  being  forced.  The  sizes  of  tubes  which  are  most 
useful  according  to  Bruenings  are  10,  12  and  14mm.  It  is  usually 
possible  to  pass  the  tube  by  sight  and  the  first  attempt  should  be 
according  to  this  method.  Suppose  the  Jackson  instruments  are 
selected.  The  procedure  of  introducing  the  esophagoscope  by 
sight  is  as  follows:  The  assistant  holds  the  head  bent 
backward  moderately.  The  jaws  are  kept  slightly  apart  by  a 
mouth  gag  placed  in  the  left  corner  of  the  mouth.  The  tongue  is 
made  to  lie  in  the  mouth  naturally  and  the  end  of  the  tubular 
speculum  is  carried  into  the  mouth  along  the  central  furrow  of  the 
tongue.  It  is  pushed  forward  and  downward  until  the  tip  of  the 
epiglottis  is  recognized.  The  tip  of  the  epiglottis  and  then  the 
■jbody  of  the  epiglottis  are  picked  up  by  the  end  of  the  speculum  in 
turn  and  drawn  forward  until  the  arytenoids  disappear.  These 
in  turn  are  passed  by  inserting  the  point  of  the  speculum  behind 
them  and  forcing  them  forward.  The  speculum  is  carried  still 
further  down.  All  the  time  the  operator  is  making  traction  for- 
ward. When  the  proper  depth  has  been  reached  the  baclv  of  tlie 
cricoid  cartilage  is  encountered  and  this  like  the  structure  above 
is  pushed  forward.  At  this  point  the  mouth  of  the  esophagus 
opens  and  the  operator  looks  into  its  lumen  for  a   considerable 
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distance.  In  favorable  cases,  especially  in  infants  and 
children,  he  can  see  down  the  esophagus  almost  to  the  inner 
ends  of  the  clavicles.  With  the  cricoid  cartilage  drawn  forward 
and  the  mouth  of  the  esophagus  gaping  it  is  a  simple  matter  to 
pass  the  esophagoscope  through  the  tubular  speculum  into  the 
esophagus  and  to  remove  the  slide  from  the  speculum  and  to  with- 
draw it.  Introduction  by  sight  is  the  ideal  method,  because  there 
are  no  blind  points  in  the  procedure.  It  is  not  necessary  to 
describe  the  introduction  by  sight  of  the  Bruenings  extension 
esophagoscope.  The  first  part  of  the  double  tube  takes  the  place 
of  the  Jackson  tubular  speculum  and  is  used  in  the  same  man- 
ner. After  the  esophagoscope  has  been  inserted  if  the  purpose  of 
the  examination  is  to  explore  the  whole  length  of  the  esophagus, 
the  pathological  conditions  permitting,  the  tube  is  swung  to  the 
corner  of  the  mouth  on  the  right.  If  any  teeth  are  fortunately 
missing  on  this  side  the  barrel  of  the  esophagoscope  is  made  to  lie 
in  the  tooth  gap.  Should  it  happen  that  the  missing  teeth  are  on 
the  left  side  and  the  introduction  difficult,  it  is  well  to  shift  the 
tube  to  the  left  corner  of  the  mouth. 

The  Use  of  the  Open  Speculum  for  the  Introduction  of  the  Eso- 
phagoscope. The  writer  has  for  some  years  worked  with  his  open 
speculum  for  the  examination  of  the  upper  end  of  the  esophagus 
and  for  the  introduction  of  the  esophagoscope.  The  open  speculum 
is  a  tubular  speculum  with  the  right  side  cut  aAvay.  Owing  to  this 
all  the  landmarks  of  the  pharynx  and  larynx  can  be  seen 
ahead  of  the  speculum  and  in  their  proper  perspective.  There  is 
a  large  lateral  excursion  for  the  eye,  which  reduces  the  eye  strain, 
and  makes  the  introduction  of  the  tube  easier  and  gives  a  greater 
play  for  instrumentation  about  the  arj-tenoids  and  in  the  pyriform 
sinus  and  in  the  upper  part  of  the  esophagus.  Introduction  of  the 
speculum  is  the  same  as  the  introduction  of  the  tubal  speculum  of 
Jackson.  When  the  cricoid  cartilage  has  been  pulled  forward  and 
the  upper  portion  of  the  esophagus  has  been  exposed,  if  the  purpose 
of  the  examination  is  to  explore  the  esophagus  below  the  clavicles, 
an  esophagoscope  is  passed  by  sight  through  the  speculum  into  the 
esophagus  and  the  speculum  is  taken  out. 

Passing  tJic  Jackson  Esophagoscope  hy  Sight.  The  Jackson 
esophagoscope  can  often  be  passed  by  sight,  especially  if  a  tube 
of  moderate  size  is  selected.  The  manipulations  are  the  same  as 
in  the  introduction  of  the  tubular  speculum.  The  field  given  by 
the  esophagoscope  is  of  course  somewhat  smaller  than  that  which 
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is  given  by  the  tubular  speculum.  This  difference  in  an  easy 
examination  amounts  to  nothing.  When  the  esophagoscope  has 
been  passed  by  sight  to  the  arytenoid  cartilages  the  point  is  swung 
to  the  right  into  the  pyriform  sinus  and  entered  deeply  at  this 
point.  When  it  reaches  bottom,  so  to  speak,  the  point  is  swung 
back  to  the  middle  line.  As  this  occurs  the  tube  forces  the  cricoid 
cartilage  forward  and  slips  into  the  mouth  of  the  esophagus. 

Passing  the  Oval  Tube  hij  Sight.  As  the  writer  has  done  practi- 
cally all  his  work  upon  the  esophagus  under  ether  anesthesia,  he 
prefers  to  use  for  the  esophageal  examination  as  large  a  tube  as 
the  esophagus  under  examination  can  be  made  to  take.  Oval 
tubes  take  up  the  slack  of  the  esophagus  along  anatomic  lines 
better  than  round  ones.  For  this  reason  the  writer  employs  large 
oval  tubes.  These  are  made  in  two  lengths,  an  eleven  inch  tube 
and  an  eighteen  inch  tube.  So  many  of  the  pathological  condi- 
tions of  the  esophagus  are  found  in  the  upper  part  and  the  eye 
strain  is  so  vastly  increased  by  looking  through  a  long  tube  that 
it  is  economy  of  eyesight  to  have  a  tube  of  two  lengths.  The 
short  oval  tube  is  selected  and  passed  by  sight  to  the  right  pyri- 
form sinus.  At  this  point  the  transverse  axis  of  the  tube  is  made 
to  lie  anteriorly  by  rotating  the  tube  to  the  right.  The  tube  will 
then  sink  further  into  the  sinus.  When  the  point  of  the  tube 
is  as  far  in  the  pyriform  sinus  as  it  will  go  without  being  forced 
the  tube  is  rotated  back  to  its  original  position  with  the  long 
axis  again  transverse.  As  this  manipulation  is  carried  out  the 
left  edge  of  the  oval  tube  insinuates  itself  behind  the  body  of 
the  cricoid  cartilage  and  pushes  it  forward,  then  the  tube  enters 
the  esophagus.  All  these  manipulations  are  seen  by  the  examiner 
as  he  guides  them  through  the  tube.  The  field  which  the  large 
tube  gives  is  so  superior  to  that  afforded  by  a  round  and  smaller 
tube  that  every  legitimate  effort  should  be  made  to  introduce  as 
large  a  tube  as  will  pass  the  cricoid  cartilage.  Even  a  large  oval 
tube  seems  too  small  for  the  calibre  of  the  esophagus  once  the 
cricoid  cartilage  has  been  passed.  The  examiner  gets  this  impres- 
sion even  in  the  normal  adult  esophagus  to  say  nothing  of  the 
dilated  esophagus  of  cardiospasm. 

The  Passing  of  the  Esophagoscope  hy  Aid  of  a  Mandarin  or  a 
Flexible  Bougie.  In  the  early  days  of  the  esophagoscope  it  was 
almost  always  introduced  by  means  of  a  projecting  plunger  or 
mandarin.  At  first  the  mandarin  had  a  rigid  end,  later  flexible 
tips  were  introduced.  To  all  intents  and  purposes  the  flexible 
elastic  bougie  is  a  mandarin  with  a  flexible  tip  and  is  so  used 


198 


H.   P.  MOSHER. 


today.  The  mandarin  is  chiefly  employed  with  the  finger  tip 
introduction  of  the  esophagoscope  or  the  gastroscope.  There 
is  no  great  or  vital  objection  to  the  use  of  the  mandarin 
if  the  examiner  is  sure  that  his  pathology  is  located  well 
down  the  esophagus  or,  as  in  gastroscopy,  he  is  to  pass  the 
tube  through  a  normal  esophagus.  The  procedure  is  carried 
out  as  follows:  The  examiner  holds  the  esophagoscope  in  the 
right  hand  and  with  his  thumb  steadies  the  head  of  the  plunger. 
With  the  forefinger  of  the  left  hand  he  feels  the  right  arytenoid 
cartilage  by  forcing  his  finger  well  down  the  patient's  pharynx. 
Along  the  inner  surface  of  the  left  forefinger  of  the  examiner 
the  esophagoscope  is  carried  into  the  right  pyriform  sinus.  "When 
the  point  of  the  instrument  has  reached  this  point  a  little  twist 
of  the  end  of  the  tube  to  the  left  carries  the  tube  into  the 
esophagus.  With  a  tube  of  medium  or  small  diameter  this  method 
of  introduction  is  the  quickest  and  easiest.  The  disadvantage  of 
the  procedure  need  not  be  dwelt  upon  after  what  has  been  said 
of  the  advantage  of  the  introduction  by  sight.  The  large  oval 
tube  which  is  used  by  the  writer  is  fitted  with  a  conical  rigid 
plunger  which  projects  from  the  end  of  the  tube  an  inch  and  a 
half.  The  plunger  is  used  in  those  cases  in  which  the  ocular 
introduction  of  the  oval  tube  does  not  succeed.  The  oval  tube 
is  carried  down  by  sight  and  the  attempt  is  made  to  pass  it  by 
sight  after  the  method  which  has  just  been  described.  If  this 
fails  the  plunger  is  put  in  and  gently  forced  home.  The  plunger 
is  so  long  and  pointed  that  it  finds  its  way  behind  the  cricoid 
cartilage,  dislocates  it  forward  and  allows  the  tube  to  follow  on 
after  it. 

The  introduction  of  the  esophagoscope  with  flexible  bougies 
is  best  adapted  to  round  tubes.  The  bougie  can  first  be  intro- 
duced by  the  finger  tip  method  or  the  tube  can  be  carried  to  the 
entrance  of  the  esophagus  by  sight  and  then  the  bougie  passed 
through  it  and  into  the  esophagus  and  the  tube  slipped  down 
over  the  bougie. 

The  feeling  may  have  been  given  by  what  has  been  said  about 
the  introduction  of  large  tubes  that  these  should  be  used  at  all 
costs.  This  is  not  the  impression  which  I  wish  to  leave.  If  a 
large  tube  can  be  used,  and  it  can  be  used  under  ether  without 
danger  oftener  than  is  generally  recognized.  It  must  be  re- 
membered, however,  that  if  the  introduction  of  a  chosen  tube 
is  not  easily  successful,  that  tube  should  at  once  be  discarded  for 
a  smaller  one.    Obstinacy  on  this  point  will  lead  to  disaster. 
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Instruyncnts  and  Instrumentation. 

Management  of  Secretions.  When  working  under  local  anesthesia 
with  the  patient  in  the  sitting  position  the  saliva  accumulates  in 
the  bottom  of  the  tube  and  shuts  out  the  field  unless  it  is  swabbed 
clean  or  the  secretions  are  removed  with  a  saliva  pump.  When  the 
patient  is  in  the  lateral  position  the  secretions  are  less  troublesome 
as  they  tend  to  run  out  of  the  corner  of  the  mouth.  In  ether 
examinations  the  patient  is  prepared  for  the  examination 
by  a  subcutaneous  injection  of  atropine  and  morphia. 
This  makes  the  secretions  less  troublesome  so  that  as  a  rule  they 
can  be  taken  care  of  easily  by  swabs.  If  they  are  excessive  rais- 
ing the  foot  of  the  examining  table  and  depressing  the  head  of 
the  patient  allows  the  esophagus  to  empty  itself  into  a  basin  or 
pail  placed  for  the  purpose. 

In  working  at  the  lower  end  of  the  esophagus  often  the  con- 
tents of  the  stomach  will  suddenly  flood  it.  In  such  cases 
the  lowering  of  the  head  of  the  patient  quickly  empties  the 
esophagus  and  allows  the  examination  to  proceed.  I  feel,  how^ever, 
that  every  examining  room  should  have  an  electric  aspirating 
pump.  I  have,  as  w^as  said  before,  given  up  the  suction  tube  on 
the  side  of  the  examining  tube,  and  use  instead,  after  the  fashion 
of  Killian,  a  separate  tube  attached  to  the  suction  pnmp  and  in- 
serted at  need  through  the  esophagoscope.  The  electric  pump  is 
absolutely  vital  in  certain  cases  of  bronchoscopy. 

In  working  in  the  trachea  and  bronchi  or  in  the  esophagus  the 
operator  becomes  accustomed  to  certain  instruments  and  these  soon 
become  for  him  the  instruments  of  choice.  The  kits  of  operators 
therefore  differ  somewhat.  Wliat  I  have  to  say  about  certain  in- 
struments has  a  large  personal  element  in  it  although  I  have  tried 
to  be  as  catholic  as  possible  in  the  matter.  In  regard  to  the  in- 
struments with  wdiieli  to  examine  the  mouth  of  the  esophagus  my 
choice  after  trying  the  speculum  of  Jackson,  and  the  beaked  and 
split  speculum  of  Bruenings'  and  my  own  adjustable  speculum  is 
the  adjustable  speculum.  This  speculum  has  been  adapted  for 
suspension  laryngoscopy  and  one  size  does  for  ninety  per  cent  of 
cases,  either  babies  or  adults.  I  use  this  speculum  for  everything. 
for  exposing  the  larynx,  for  exposing  the  mouth  of  tlu^  esophagus, 
for  passing  tubes  into  the  trachea  and  bronchi,  for  passing  tubes 
into  the  esophagus  and  for  suspension  laryngoscopy  and  suspension 
esophagoscopy  following  a  hint  which  came  to  me  from  Dr. 
Skillern.     As    most  of  my  esophageal  Avork  is  done  under  ether 
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and  as  I  use  two  lengths  of  esophagoscope,  a  long  and  a  short, 
Bruenings '  extension  tube  lies  in  my  bag  and  is  seldom  employed. 
In  working  under  local  anesthesia,  1  should  use  Bruenings'  exten- 
sion tube,  but  prefer  to  have  it  fitted  with  Kahler  electroscope. 

The  Ballooning  Attachment.  After  the  adjustable  speculum  the 
device  which  gives  me  the  most  help  is  the  ballooning  attachment. 
In  order  to  make  it  of  the  most  service,  it  is  necessary  to  have  a 
large  foot  bellows.  No  danger  can  follow  its  use  if  the  operator 
is  careful  not  to  over  inflate  the  patient's  stomach.  Whenever  the 
lumen  of  the  esophagus  cannot  be  made  out  inflation  at  once  dis- 
closes its  position.  This  is  especially  important  when  dealing  with 
malignant  disease.  In  such  cases  the  growth  can  be  defined  and. 
made  to  stand  out  like  a  shrub  in  a  garden.  In  cases  of  cardio- 
spasm the  excentric  lumen  of  the  esophagus  is  readily  found. 
In  esophageal  pouches  the  pouch  can  be  explored,  its  size  accurately 
determined,  and  the  relation  of  the  mouth  of  the  pouch  and  the 
lumen  of  the  esophagus  ascertained.  I  feel  that  the  ballooning 
method  is  the  best  procedure  which  we  have,  not  even  excepting 
the  X-ray,  of  finding  an  esophageal  pouch. 

If  this  paper  accomplishes  no  other  purpose  than  to  lead  one 
of  its  hearers  to  adopt  the  procedure  of  ballooning  as  a  routine,  I 
shall  feel  amply  repaid  for  the  labor  of  preparing  it. 

Forceps.  The  simplest  forceps  for  use  in  the  esophagus  is  the 
pattern  of  Jackson.  The  barrels  of  various  lengths  are  easily 
adjusted.  Whatever  pattern  is  employed  it  is  necessary  to  have  a 
punch  tip,  and  a  good  grasping  tip  which  can  be  adjusted  to  large 
or  small  bodies.  Great  ingenuity  has  been  expended  in  devising 
various  tips  for  certain  objects,  especially  seeds.  These  are  of  most 
service  in  the  trachea  and  bronchi.  Long  alligator  forceps  of  dif- 
ferent lengths  are  a  luxury  in  working  in  the  esophagus.  They 
make  the  best  cotton  or  swab  carriers. 

Curets.  In  dealing  with  malignant  disease  I  have  found  a 
curet  fashioned  after  the  pattern  of  the  uterine  curet  of  more 
service  than  biting  forceps.  These  curets  should  be  of  two 
lengths.  Tliey  remove  a  fungating  tumor  better  than  any 
punch,  and  more  safely.  By  drawing  a  piece  of  gauze  through 
the  eye  of  the  curet  it  can  be  used  as  a  swab.  Speaking  of  swabs 
gauze  is  much  better  than  cotton  for  the  first  swabbing.  The  final 
cleaning  is  best  accomplished  with  cotton. 

Bunt's  Triple  Pointed  Olive  Bougie.  Bunt's  triple  pointed  olive 
tipped  bougie  on  a  small  metal  shaft  I  have  found  the  most  useful 
instrument  for  starting  the  dilatation  of  small  strictures. 
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Instnonent  for  Cutting  Strictures.  A  web-like  stricture  can,  of 
course,  be  cut  with  a  long  knife,  and  such  a  knife  should  be  in  every 
kit.  It  is  useful  to  have  it  in  two  lengths.  In  my  kit  also  there 
is  an  instrument  made  on  the  pattern  of  the  urethretome.  As  yet  I 
have  never  used  it,  having  found  that  under  ether  it  has  always 
been  possible  to  stretch  the  strictures  which  came  under  my  care. 
Sometime,  however,  I  expect  to  use  either  the  long  knife  or  the 
urethretome. 

instruments  for  Dilatation.  Plumraer  of  the  ]Mayo  clinic  has 
two  important  instruments  for  dilating  spastic  or  cicatrical  stric- 
tures of  the  esophagus,  his  whalebone  bougies  with  perforated  olives 
used  in  series  and  guided  by  a  thread,  and  his  expanding  silk  bag. 
The  silk  bag  is  used  chiefly  in  cases  of  cardiospasm.  It  is  dilated 
by  the  pressure  of  water  from  a  tap  to  which  it  is  connected. 
A  gauge  shows  the  amount  of  pressure  used  at  a  given  moment,  and 
the  amount  of  this  is  controlled  by  the  fingers  of  the  operator  as 
he  grasps  the  outlet  tube.  I  have  used  this  instrument  only  under 
local  anesthesia  and  in  cases  of  cardiospasm  in  which  a  preliminary 
dilatation  had  been  carried  out  under  ether  and  with  the  rigid  or 
metal  dilator.  Dr.  Greene,  a  colleague,  however,  has  used  the 
expanding  silk  bag  under  ether  narcosis  in  cases  of  children  and 
prefers  it  to  the  metal  instrument. 

The  metal  dilator  is  fashioned  on  the  pattern  of  the  urethral 
instrument.  The  writer  has  one  made  on  this  plan.  It  can  be 
made  short  or  long,  and  is  furnished  with  two  tips,  one  for  stric- 
tures and  one  for  cardiospasm.  The  latter  is  less  powerful  and  ex- 
pands more  than  the  first  tip.  Bruenings  has  devised  a  dilator 
which  registers  the  amount  of  pressure  exerted.  The  instrument 
is  bulky  compared  with  that  of  the  writer  and  requires  a  greater 
initial  dilatation  with  bougies  before  it  can  be  inserted.  It  is  more 
scientific.  So  far,  I  have  gauged  the  amount  of  pressure  used  by 
the  resistance  which  the  stricture  gives  to  expansion  using  the 
memory  of  the  days  when  I  worked  at  urethral  surgery.  As  yet  I 
have  not  had  any  trouble. 

Dilating  E sophagoscopes .  Dilating  or  expanding  esophagoscopes 
are  essential  in  dealing  with  large  and  impacted  foreign  bodies, 
like  meat  bones  or  tooth  plates.  With  safety  pins  they  should  be 
used  cautiously,  if  at  all,  for  fear  of  driving  the  movable  point  of 
the  pin  through  the  esophageal  wall  into  the  structures  beyond. 
The  instrument  of  Killian  is  short,  for  use  in  the  upper  part  of  the 
esophagus,  and  the  two  blades  separate  like  the  opening  and  closing 
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of  a  V.  The  instrument  of  Brnenings  has  the  shape  of  a  duck's 
bill  at  the  lower  end  and  at  this  part  of  the  instrument  one  side 
of  the  instrument  for  about  four  inches  can  be  moved  away  from 
the  fixed  blades.  The  expansion  is  accomplished  by  turning  a  bar 
placed  on  the  handle  of  the  instrument.  Both  instruments  are 
illuminated  by  reflected  light,  that  is,  they  must  be  used  with  the 
Bruenings  or  Kahler  electroscope.  The  writer  much  prefers,  where 
possible,  the  self-illuminated  tube.  Both  of  these  instruments  can 
readily  be  fitted  with  the  independent  light  carrier  after  the  method 
of  Ingals. 

Tooth  Plate  or  Bone  Cutler.  No  armamentarium  is  complete 
without  a  cutting  forceps  which  wdll  deal  with  a  tooth  plate. 
Failure  to  have  such  an  instrument  will  mean  in  many  of  these 
cases  failure  to  remove  the  plate  except  by  the  external  operation. 
One  such  happening  has  occurred  to  the  writer.  Kahler  figures 
an  instrument  for  this  purpose. 

Instruments  for  Closing  Safety  Pins.  The  simplest  and  most 
daring  method  of  closing  an  open  safety  pin  is  the  method  of 
Jackson,  in  which  he  carries  the  pin  into  the  stomach  and  allows 
it  to  turn.  The  essential  instrument  required  is  a  forceps  of  special 
pattern.  Bruenings  has  a  forceps  for  closing  a  pin  in  situ,  and 
Hubbard  has  a  loop  carrier  for  a  snare.  The  writer  published  a 
few  years  ago  the  description  of  an  automatic  safety  pin  closing 
tube.  This  works  well  outside  of  the  body.  He  has  never  had  a 
chance,  perhaps  fortunately,  to  try  it  in  the  living.  The  tube  has 
lately  been  simplified  and  now  consists  of  but  one  tube  instead  of 
two,  one  within  the  other.  As  at  present  made  it  can  be  used  for 
the  procedure  of  Jackson,  and  it  will  permit  Bruenings'  forceps  or 
Hubbard's  snare  to  be  used  through  it,  should  it  fail  to  close  the 
pin  itself. 


ESOPHAGEAL   STENOSES.   THEIR    CAUSES,    SYMPTOMS, 
DIAGx\OSIS  AND  TREATMENT. 

By    CHEVALIER   JACKSON,    M.    D.,    Pittsburg,    Pa. 

Stenoses  of  the  esophagus  may  be  classified  as  inflammatory, 
neoplastic,  compressive,  spastic  and  angioneurotic. 

The  inflanunatory  stenoses  may  be  edematous  or  cicatricial ;  the 
neoplastic,  benign  or  malignant.  The  compressive  may  be  due  to 
malignant,  benign  or  inflammatory,  periesophageal  lesions,  or  to 
aneurism  or  enlargement  of  the  left  auricle.  Compressive  stenosis 
also  frequently  exists  from  the  pouch  of  a  pulsion  diverticulum  of 
the  esophagus  itself  when  the  pouch  is  full  of  food.  Spastic 
stenoses  are  usually  seen  at  the  cricoidal  level  due  to  spasmodic 
contraction  of  the  inferior  constrictors,  especially  the  orbicular 
fibers  along  with  the  adjacent  orbicular  fibers  of  the  esophageal 
wall.  The  next  spastic  stenosis  in  frequency,  is  at  the  hiatus,  the 
contraction  being  due  to  the  traction  of  the  diaphragmatic  muscula- 
ture and  the  small  bundles  of  fibers  given  off  from  the  diaphragm 
and  attached  to  the  esophagus.  This  form  the  author  has  called 
phrenospasm  or  hiatal  esophagismus.  In  some  instances  the  entire 
abdominal  esophagus  contracts  spasmodically  and  this  should  be 
called  abdominal  esophagismus.  The  word  "cardiospasm"  should 
either  be  abandoned  altogether  or  limited  to  those  very  rare  cases 
in  which  the  spasm  can  be  demonstrated  really  to  exist  at  the 
cardia. 

Angioneurotic  edema  producing  severe  stenosis  of  the  esophagus 
has  been  observed  by  Arrowsmith. 

Etiology.  Inflammatory  stenoses  are  most  frequently  observed 
from  the  swallowing  of  corrosives,  such  as  caustic  alkalies  and  acids. 
The  most  frequent  of  these  is  concentrated  lye,  because  as  pointed 
out  by  the  author,  (Chairman's  address,  Journal  of  the  American 
Medical  Association,  November  26th,  1910)  the  packages  contain- 
ing lye  have,  in  many  instances,  no  warning  "Poison"  nor  antidotal 
label,  and  furthermore  they  are  almost  universally  used  in  the 
kitchen.  Washing  powders,  which  are  advertised  as  harmless,  "will 
not  injure  the  hands,"  "will  not  damage  the  most  delicate  fabric," 
etc.,  contain  sufficient  caustic  alkali  to  cause  an  inflammatory 
stenosis  of  the  esophagus  in  children.  Inflammatory  stenoses  may 
be  due  to  stasis  of  food  halted  by  spasmodic  stenoses.      (Guisez, 
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McKimmie,  Jackson.)  The  other  causes  of  inflammatory  stenoses 
are  the  traumata  of  foreign  bodies,  the  mixed  infections  associated 
with  lues  and  with  tuberculosis  of  the  esophageal  wall. 

Benign  neoplastic  stenoses  of  the  esophagus  are  exceedingly  rare 
in  the  author's  experience  if  we  limit  ourselves  to  true  benign 
neoplasms  springing  into  the  lumen  from  the  wall.  Their  causes 
are  unknown,  or  rather,  unproven.  The  causes  of  malignant  dis- 
ease of  the  esophagus  are  doubtless  the  same  as  elsewhere  and  it 
is  probable  that  inflammatory  processes  and  their  end-results  con- 
tribute to  the  etiology  by  affording  a  favorable  soil. 

The  causes  of  spastic  stenoses  may  be  classed  as  local  and  general. 
It  seems  probable  that  rapid  eating  with  its  associated  gulping  of 
large  boluses  of  illy  masticated  food  may  start  spasmodic  contrac- 
tion ahead  of  the  bolus,  inducing  stasis.  Once  stasis  supervenes, 
we  have  set  up  what  the  author  has  called  a  "vicious  circle."  The 
inflammations  and  erosions  due  to  spasm  serve  as  a  source  of  re- 
flexes exciting  more  frequent  and  prolonged  spasm,  which,  in  turn, 
increases  the  local  inflammatory  processes.  The  general  causes  of 
spastic  stenoses  are  undoubtedly,  in  most  instances,  some  form  of 
basic  nerve  disorder,  probably  more  often  functional  than  organic. 
Once  started,  "nerve  cell  habit"  causes  any  sort  of  emotion  or 
afferent  impulse  to  result  in  the  local  spasm. 

The  chief  cause  of  pulsion  diverticulum,  as  demonstrated  by  Kil- 
lian,  is  the  insufficient  support  of  the  esophageal  wall  between  the 
fundiform  and  oblique  fibers  of  the  inferior  constrictor.  Favoring 
the  hernia  of  the  wall  at  this  weak  point,  is,  of  course,  stenotic 
spasm  of  the  orbicular  fibers  below  associated  vith  propulsion  by 
the  oblique  fibers  above  the  bolus. 

Symptoms.  Extensive  consideration  of  the  symptomatology  is 
useless,  today,  because  any  abnormal  sensation  whatever,  referable 
to  the  esophagus,  is  an  indication  for  esophagoscopy  by  which, 
rather  than  by  the  symptoms,  the  diagnosis  is  to  be  made.  A  fre- 
quent symptom  is  cough  and  when  an  otherwise  altogether  un- 
accountable cough  is  met  with,  esophagoscopy  may  be,  in  some  in- 
stances, indicated  in  the  absence  of  truly  esophageal  symptoms. 

As  pointed  out  by  the  author  seven  years  ago,  "globus  hystericus" 
is,  in  most,  if  not  all  instances,  an  esophagismus  of  the  upper  third 
of  the  esophagus,  and  is  a  symptom  calling  for  esophagoscopy  for 
diagnosis  and  treatment. 

One  sign  observed  by  the  author  which  he  has  not  seen  mentioned 
is  characteristic  of  esophageal  stenosis,  though  it  is  not  indicative 
of  the  nature  of  the  stenosis.     It  consists  in  the  pyriform  sinuses 
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being  full  to  overflowing  with  -secretions  when  observed  by  the 
mirror  during  indirect  examination. 

Diagnosis.  Radiography  is  of  the  greatest  usefulness  in  demon 
strating  the  size  and  extent  of  dilatation  and  diverticula  as  well  as 
assisting  in  making  the  diagnosis  of  their  presence.  Fluoroscopy 
affords  very  important  aid  by  determining  the  functional  activity 
of  the  esophagus  during  the  act  of  swallowing.  Taken  alone,  how- 
ever, either  of  these  means  may  lead  to  error  and  they  should  go 
hand  in  hand  with  esophagoscopy.  The  bougie  passed  blindly  is 
of  no  use  whatever  for  diagnosis  and  its  use  is  attended  with  as 
much  annoyance  to  the  patient  as  a  carefully  done  esophagoscopy 
by  the  aid  of  which  a  diagnosis  can  be  made  in  practically  every 
case.  The  diagnosis  between  lues,  tuberculosis,  and  malignancy  of 
the  esophagus  is  made  by  the  usual  means  of  exclusion  of  the  tuber- 
culous and  luetic  processes  and  by  biopsy.  The  specimen  should 
include  a  little  of  the  basic  normal  in  order  to  give  the  histologist 
a  fair  chance.  In  the  only  case  of  angioneurotic  edema  yet  re- 
ported, Arrowsmith  made  the  diagnosis  by  the  associated  dermal 
urethral,  and  cystic  phenomena  during  the  attack.  The  diagnosis 
of  hiatal  esophagismus  is  easily  made,  if  as  is  usually  the  case,  the 
trouble  has  existed  for  a  considerable  period  of  time.  There  will 
be  a  dilatation  of  the  thoracic  esophagus,  whose  mucosa  is  macerated, 
pasty,  and  furfuraceous.  Almost  invariably  there  will  be  a  residue 
of  food  present.  The  hiatus,  when  examined  without  anesthesia, 
will  be  found  to  be  tightly  closed  usually  in  a  rosette  like  form, 
the  creases  extending  outward  from  the  center  being  sometimes 
comma  shaped.  Occasionally  the  closure  may  be  somewhat  slit-like. 
Firm  pressure  with  the  tube  mouth  over  the  opening  will  cause 
the  yielding  of  the  spasm  in  a  short  time.  In  examination  under 
deep  general  anesthesia,  no  spasm  can  be  made  out  to  exist.  Slight 
degrees  of  spasm,  both  at  the  hiatus  and  at  the  cricopharyngeus, 
which  have  not  existed  sufficiently  long  to  cause  secondary  changes, 
can  only  be  differentiated  from  the  normal  spasm  by  long  familiar- 
ity with  the  degree  of  spasm  encountered  in  the  esophagus  that  is 
free  from  pathologic  spasm. 

Compression  stenosis,  covered  with  a  normal  mucosa,  is  diagnos- 
ticated by  the  shape  of  the  lumen  which  is  slit-like  and  usually  the 
slit  is  crescentic.  Usually,  also,  the  compressive  mass  can  be  pal- 
pated with  the  tube  mouth. 

Pulsion  diverticulum  is  readily  diagnosticated  with  the  esophageal 
speculum  which  goes  readily  into  a  blind  pouch.  The  subdiverticu- 
lar  opening  is  nowhere  apparent  and  must  be  searched  for  by  with- 
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drawing  the  speculum  or  closely  inspecting  the  anterior  wall. 
The  subdiverticular  opening  is  usually  seen  as  a  little  fold  or  slit 
tightly  closed.  It  can  be  explored  by  the  insertion  of  a  small 
slanted  end  esopliagoscope  inserted  through  the  esophageal  specu- 
lum, the  lip  readily  engaging  and  entering  the  slit. 

Paralysis  of  the  esophagus,  which  is  not  strictly  a  stenosis  in  the 
sense  of  narrowing,  may  render  the  patient  utterly  unable  to  swal- 
low. It  can  be  excluded  esophagoscopically  by  the  total  absence 
of  the  normal  contraction  of  the  cricopharyngeus  when  the  esoph- 
agoscope  is  inserted,  without  anesthesia.  There  is  also  usually  the 
associated  glosso-labio-pharjmgeal  paralysis  visible  on  examination 
of  the  fauces. 

Treatment.  If  the  patient  arrive,  as  he  often  does,  in  a  very 
serious  state  of  water  starvation,  nothing  should  be  done  until 
water  is  gotten  into  the  system  in  some  form.  Enteroclysis  and 
hypodermoclysis  should  be  started  immediately;  and  if  the  patient 
has  had  little  or  no  water  for  a  period  of  four  days,  immediate 
gastrostomy  by  the  general  surgeon,  preferably  under  local  anes- 
thesia, should  be  done  at  once.     The  patient  suffering  from  water 
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Figure  I. 


hunger  makes  an  exceedingly  bad  surgical  subject,  and  once  beyond 
a  certain  point,  the  introduction  of  water  will  not  save  his  life. 

Edematous  inflammatory  stenoses  are  best  treated  by  the  swallow- 
ing of  small  doses  of  bismuth  with  a  little  calomel,  both  given  dry 
on  the  tongue. 

Cicatricial  stenoses  are,  in  the  author's  experience,  best  treated 
by  filiform  silk  woven  bougies  passed  esophagoscopically.  As  these 
are  too  flimsy  for  insertion  in  the  very  small  sizes  required,  a  thin 
steel  shaft  of  sufficient  length  to  reach  through  the  esophagoscope 
should  be  permanently  attached  to  about  six  or  seven  centimeters 
of  the  silk  woven  filiform.  Should  it  be  impossible  to  get  a  start 
with  these,  the  small  double  olive  metal  bougies  of  the  author  will 
usually  be  successful  in  enlarging  the  lumen  so  as  to  admit  the 
filiform  instruments.  In  cases  of  eccentric  strictures  in  a  series 
of  two  or  more,  one  being  below  the  other,  the  use  of  any  form 
of  bougie  or  of  any  of  the  divulsors  previously  devised  is  impossi- 
ble because  the  bougie  cannot  be  pushed  far  enough  through  the 
first  stricture  to  dilate  it,  as  the  point  cannot  find  the  eccentric 
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opening  below  and  is  stopped  by  the  pouch  between  the  two  stric- 
tures. This  problem  led  the  author  to  devise  a  dilator  (shown  in 
Fig.  2)  which  permits  of  divulsion  right  at  the  point.  Having 
divulsed  the  first  stricture  a  small  esophagoscope  is  inserted,  the 
lower  stricture  is  found  and  similarly  dealt  with.  A  third  and  a 
fourth  stricture  may  be  treated  in  the  same  way. 

Benign  and  endoesophageal  growths  are  probably  readily  re- 
movable though  they  are  so  rare  that  accurate  data  are  lacking. 

^Malignant  stenoses  of  the  esophagus  are,  at  present,  regarded  by 
the  general  surgeons  as  inoperable,  though  the  work  of  Janeway, 
Willy  Meyer,  Bloodgood  and  others  has  led  to  the  hope  that  when 
esophagoscopy  shall  have  the  opportunity,  of  making  the  necessary 
early  diagnosis,  transthoracic  esophageal  resection  may  be  a  justifia- 
ble procedure.  External  operations  for  cancer  of  the  cervical 
esophagus  have,  in  the  author's  hands,  been  so  frequently  followed 
by  recurrence  that  he  deems  them  usually  inadvisable. 
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Figure  II. 


Palliative  treatment  consists  in  intubation,  gastrostomy,  and 
radium  therapy.  Mosher  has  advised  the  use  of  the  curet  in 
obtaining  temporary  relief  from  the  stenosis  of  malignancy.  Gas- 
trostomy is  required  in  practically  all  cases  sooner  or  later  and  it 
should  never  be  postponed  too  long.  The  author  has,  however,  had 
excellent  results  from  intubation  with  the  soft  rubber  intubation 
tubes  of  Guisez  and  with  the  silk  woven  tubes  of  Charters  Symonds. 
Radium,  in  the  author's  hands,  has  yielded  excellent  palliative  re- 
sults though  as  yet  no  cures.  Large  doses  are  required  in  order 
rapidly  to  break  down  the  near  part  of  the  growth  so  as  to  get  at 
the  more  distal  portions.  Otherwise,  the  periphery  of  the  growth 
will  get  only  small  and  irritative  doses  because  of  the  loss  as  the 
square  of  the  distance  as  well  as  because  of  the  interv'ening  tissue. 
The  radium  must  be  well  screened  with  metal  and  outside  of  the 
metal  should  be  hard  rubber.  With  the  author's  instruments  here- 
witli  shown,  the  rubl)er  is  ^Tilcanized  onto  the  metal. 


208 


C.  JACKSON. 


Spasmodic  stenoses  are  best  treated,  in  the  author's  experience, 
by  divulsion.  For  this  the  blind  method  with  air  and  water  sacs 
has  been  successfully  used  by  others,  but  their  greatest  drawback 
is  the  impossibility  of  being  certain  of  accurate  placement  in  the 
stenotic  area.  Their  expansion  may  unavoidably  be  of  a  more  or 
less  hour  glass  form.  The  author's  preference  is  for  a  mechanical 
divulsor,  such  as  that  of  Mosher,  placed  by  sight  through  the  esoph- 
agoscope.  As  this  divulsion  is  more  or  less  painful,  and  especially 
as  retching,  while  the  dilator  is  in  position,  might  involve  risk  of 
trauma,  full -general  anesthesia  is  advisable.  The  author  has  failed 
in  only  one  case  by  this  method.  In  that  case  the  condition  had  been 
present  since  childhood,  with  an  infantile  stomach  and  an  incurable 
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general  nerve  disorder.  With  this  exception  practically  all  cases 
have  been  cured,  though  occasional  recurrences  have  required  repeti- 
tion of  treatment.  Careful  dieting,  all  food  being  taken  luke-warm 
and  in  small  quantities  for  some  weeks,  is  advisable  to  cure  the 
chronic  esophagitis  and  break  up  the  "vicious  circle."  The  simple 
passing  of  the  esophagoscope  is  sufficient  to  cure  the  mildest  cases, 
especially  those  located  at  the  cricopharyngeus.  Results  simply 
from  the  passage  of  the  large  esophagoscope  are  much  more  tempo- 
rary in  hiatal  esophagismus  and  forcible  divulsion  as  above  de- 
scribed will  usually  be  required. 

The  treatment  of  compressive  stenoses  obviously  depends  upon 
the  nature  of  the  compressive  mass. 
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Treatment  of  Pulsion  Diverticulum.  As  shown  by  the  herewith 
exhibited  radiograph,  a  diverticulum  in  a  man  of  49  years,  in- 
creased in  size  during  four  years  without  treatment  to  fully  four 
times  the  capacity  when  first  observed.  This  is  the  only  oppor- 
tunity the  author  has  had  for  accurate  observation  in  an  untreated 
case.  The  consensus  of  opinion,  however,  is  that  pulsion  diver- 
ticula steadily  increase  in  size  and  in  severity  of  symptoms ;  there- 
fore, amputation  of  the  sac  by  the  surgeon  operating  through  the- 
neck  is  indicated. 

Otto  C.  Gaub  has  devised  an  operation  with  esophagoscopic  aid 
that  has  been  most  beautifully  successful  in  two  cases.  At  Dr. 
Gaub's  request,  the  author,  working  in  a  separate  sterile  organiza- 
tion, passed  the  esophagoscope  into  the  pouch  after  the  surgeon  had 
laid  bare  the  esophagus  by  careful  dissection.  The  esophagoscope 
was  used  to  push  out  the  sac  into  the  wound.  Traction  on  the 
sac  with  the  forceps  (as  shown  in  the  schema.  Fig.  3,)  straightened 
out  the  esophagus.  The  author  then  passed  the  esophagoscope 
down  into  the  subdiverticular  esophagus,  maintaining  an  ample 
lumen  while  Dr.  Gaub  amputated  the  redundancy.  Considerable 
leakage  through  the  wound  occurred  during  the  convalescence  of 
one  of  the  patients,  but  both  healed  completely  and  swallowing  re- 
mained perfect.  It  seems  prol)able  that  some  leakage  with  result- 
ant local  reaction  bulwarks  the  anatomically  weak  point  in  the 
esophageal  wall.  Dr.  Gaub  estimated  that  esophagoscopic  aid 
shortened  the  duration  of  the  operation,  at  least  one-half.  Intra- 
tracheal insufflation  anesthesia,  as  originated  by  Melzer  and  Auer, 
was  administered  with  the  Elsberg  apparatus,  by  Dr.  Wade  Elphin- 
stone,  which  is  ideal  for  these  cases. 

Fig.  1.  Silk  woven  filiform  bougie  attached  to  a  steel  stem  to 
afford  a  rigid  shank  with  a  pliable  end  for  the  esophagoscopic 
dilatation  of  cicatricial  strictures.  Author's  modification  of  the 
bougie  of  Guisez. 

Fig.  2.  Mechanical  divulsor,  operated  by  the  author's  universal 
handle,  for  the  dilatation  of  strictures  into  which  any  other  form 
of  divulsor  or  any  form  of  bougie  cannot  be  inserted  because  of 
an  eccentric  stricture  immediately  below  the  upper  one.  The  in- 
strument does  not  need  to  be  inserted  more  than  two  millimeters. 
It  is  mechanically  so  efficient  that  caution  must  be  used. 

Fig.  3.  Schematic  illustration  of  the  Otto  C.  Gaub  operation 
for   amputation   of   esophageal    pulsion    diverticulum.     At   A,    the 
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esophagoscope  is  represented  at  the  bottom  of  the  pouch  after  the 
surgeon  has  cut  down  to  where  he  can  feel  the  esophagoscope. 
Then  the  esophagoscopist  causes  the  pouch  to  protrude  as  shown 
by  the  dotted  line  at  B.  After  the  surgeon  has  dissected  the  sac 
entirely  loose  from  its  surroundings,  traction  is  made  upon  the 
sac,  as  shown  at  H,  and  the  esophagoscope  is  inserted  down  the 
lumen  of  the  esophagus  as  shown  at  C.  The  esophagoscope  now 
occupies  the  lumen  which  the  patient  will  need  for  swallowing. 
The  surgeon  amputates  the  redundancy,  stitches  the  esophageal  wall 
and  closes  the  wound. 

DISCUSSION. 

Dr.  Ross  Hall  Skillem,  Philadelphia,  recommended  the  Schwebe 
laryngoscope,  which,  with  the  suspension  apparatus,  gives  a  technic  as 
simple  as  the  passing  of  a  nasopharyngoscope  into  the  nose.  With  the 
tongue  depressor  and  the  apparatus  for  lifting  up  the  larynx  the  pyri- 
form  sinuses  and  the  upper  part  of  the  larynx  could  be  shown  com- 
pletely, without  lifting  the  cricoid  cartilage  entirely.  The  instrument 
was  fitted  with  a  double  light.  The  tube  was  passed,  as  one  would  pass 
the  nasopharyngoscope,  and  slipped  down  below  the  cricoid  cartilage. 
By  comparing  this  with  the  other  method  he  had  found  it  the  simpler. 
He  could  see  directly  into  the  larynx.  Children,  as  a  rule,  stood  the 
esophagoscope  badly,  but  under  the  Schwebe  or  suspension  apparatus 
they  would  stand  for  hours,  or  as  long  as  necessary.  He  had  had  no 
child,  thus  far,  to  "go  bad"  with  the  Schwebe  in  position. 

Dr.  Sidney  Yankaiier,  New  York  City,  recounted  an  experience  with 
a  stricture  at  the  cardiac  end  of  the  stomach.  The  patient  had  suffered 
for  many  years  from  cardiospasm,  and  many  attempts  had  been  made 
to  dilate  the  cardia,  all  without  the  slightest  effect  upon  the  cardio- 
spasm. The  man  was  unable  to  swallow  other  than  liquid  food,  most 
of  which  came  back  into  the  mouth.  He  finally  came  into  the  hands  of 
Dr.  Willy  Meyer,  who,  in  the  differential  pressure  chamber,  opened  the 
thorax,  found  the  dilated  portion  of  the  esophagus,  which  he  corrected 
by  plicatlng,  but  without  improvement.  The  patient  was  put  in  the 
chamber  again  and  an  operation  similar  to  Mikulicz's  pyloroplasty  per- 
formed on  the  cardia  through  the  chest  wall:  There  resulted  not  the 
slightest  improvement  in  the  swallowing  or  the  cardiospasm.  Dr.  Meyer 
then  turned  the  patient  over  to  him  to  see  what  could  be  accomplished 
with  the  esophagoscope.  Upon  putting  in  the  "scope,  the  scar  tissue 
from  the  plications  could  be  seen,  forming  ridges  at  the  anterolateral 
portion  of  the  cardia;  beyond  this,  a  bend  of  the  lumen  was  located  at 
the  cardia,  which  it  was  impossible  to  pass.  The  lumen  of  the  cardia 
was  merely  a  slit.  Attempts  to  pass  through  this  brought  so  much 
pressure  to  bear  upon  the  sides  of  the  esophagus  that  it  was  impossible 
to  proceed.  To  pass  and  straighten  out  this  tissue  was  a  problem,  He 
made  for  the  purpose  a  wire  probe  which  consisted  of  small  joints,  about 
a  quarter  of  an  inch  long,  so  constructed  that  it  would  bend  in  one 
direction  but  could  not  return  beyond  a  straight  line.  His  idea  was 
to  use  the  curved  part  to  go  round  the  ridge  to  rotate  the  instrument 
and  then  to  pass  the  straight  part  into  the  stomach.  After  several 
attempts  he  finally  succeeded  in  straightening  out  the  ridge  and  in 
passing  a  narrow  tube  beyond  the  ridge.  He  then  saw  what  seemed  to 
be  a  string  coming  out  from  the  lumen  of  the  cardia.  It  proved  to  be 
a  silk  suture  from  the  cardioplastic  operation.  Subsequently  he  found 
another  stitch  which  he  cut  and  removed.      Following  the  removal  of 
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these  two  stitches  the  scar  tissue  softened  up  considerably,  after  which 
the  gastroscope  could  be  passed.  After  this  the  patient  could  swallow 
liquid  food  without  difficulty,  and  some  semi-solid  food.  He  then 
passed  the  gastroscope  and  manipulated  the  head  and  shoulders  in  an 
effort  to  loosen  up  the  cicatricial  tissue.  The  patient's  condition  im- 
proved to  such  an  extent  that  he  could  swallow  gruels  and  semi-solid 
foods,  but  not  solid  food. 

The  case  illustrated  what  could  be  accomplished  by  the  exercise  of 
patience  and  a  certain  amount  of  resourcefulness. 

Dr.  Samuel  Iglauer,  Cincinnati,  Ohio,  described  a  procedure  employed 
in  the  treatment  of  a  case  of  complete  obstruction  of  the  esophagus  fol- 
lowing typhoid  fever,  occurring  in  a  boy  about  10  years  of  age.  A 
gastrostomy  had  been  performed,  through  which  the  patient  had  been 
fed  for  a  number  of  years.  In  order  to  measure  the  thickness  of  the 
obstruction  an  olive-tipped  bougie  was  passed  from  the  stomach  into 
the  esophagus  and  another  was  passed  through  the  mouth  and  the 
distance  between  the  two  olives  was  determined  by  an  X-ray  picture. 
The  olives  were  found  to  be  slightly  overlapped  and  about  one-sixteenth 
of  an  inch  apart. 

Esophagoscopy  both  from  the  oral  and  the  stomach  end  of  the 
esophagus  failed  to  reveal  any  fistulous  tract  through  the  obstruction. 
A  few  days  later,  working  in  conjunction  with  Dr.  Murphy,  of  Cin- 
cinnati, an  attempt  was  made  to  relieve  the  obstruction  by  an  original 
method.  An  esophagoscope  was  introduced  through  the  stomach  end 
of  the  esophagus  and  at  the  same  time  a  second  esophagoscope  was 
introduced  through  the  oral  end.  Both  tubes  were  introduced  as  far 
as  the  obstruction,  there  being  an  observer  for  each  instrument.  When 
the  light  in  one  instrument  was  turned  out  the  glow  of  the  light  in  the 
other  could  at  times  be  seen  transilluminating  the  obstruction. 

With  an  electrocautery  an  attempt  was  then  made  to  burn  through 
the  transilluminating  diaphragm  from  above.  The  cautery  was  fol- 
lowed by  a  slender  bougie  which  apparently  passed  through,  but  digital 
examination  showed  the  bougie  under  the  mucous  membrane  in  the 
stomach.  The  bougie  had  evidently  dissected  up  the  mucosa  of  the 
esophagus  and  passed  down  into  the  stomach  wall.  After  a  few  days 
the  patient  was  removed  from  the  hospital  contrary  to  advice.  While 
on  the  train  on  his  way  home  he  began  to  swallow  naturally  and  this 
continued  up  to  the  time  of  his  death,  which  occurred  about  three 
weeks  after  the  operation.  Evidently  the  lumen  of  the  esophagus  had 
been  restored  and  if  the  procedure  outlined  above  were  followed  more 
cautiously  it  would  prove  more  successful. 

Dr.  Hubert  Arrowsniith,  Brooklyn,  N.  Y.,  said  that  he  had  found 
Dr.  Mosher's  esophagoscope  a  most  valuable  instrument  both  for 
examination  and  treatment.  By  means  of  the  ballooning  attachment 
it  is  easy  to  identify  the  openings  of  diverticula,  to  outline  new  growths, 
and  to  find  the  lumen  of  tortuous  cicatricial  stenosis.  It  would  seem 
that  it  would  also  aid  in  the  dislodgement  of  impacted  foreign  bodies, 
though  the  speaker  had  not  used  it  for  this  purpose. 

Dr.  George  F.  Cott,  Buffalo,  N.  Y.,  added  a  third  condition  to  the  two 
mentioned  by  Dr.  Mosher  in  which  the  esophagoscope  could  not  or 
should  not  be  passed.  He  cited  a  case  in  which  the  patient  could  not 
swallow,  and  in  whom,  under  ether,  the  esophagoscope  could  not  be 
passed,  after  strenuous  efforts  for  some  time.  Upon  further  investiga- 
tion it  was  discovered  that  there  was  ankylosis  of  the  cervical  vertebrae 
from  syphilis. 

Dr.  G.  Hudson  Makuen,  Philadelphia,  asked  if  Coley's  fluid  (mixed 
toxins  of  bacillus  prodigiosus  and  streptococcus  erysipelatosus)  had 
been  tried  in  malignant  disease  of  the  esophagus.  Many  cases  of  mar- 
vellous cures  have  been  reported  not  only  by  Coley  himself  but  by  other 
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distinguished  surgeons  in  tliis  country  and  abroad,  and  it  would  seem 
tlaat,  unless  there  were  some  contra-indication  against  its  use,  it  might 
prove  to  be  quite  as  efficient,  if  not  more  so,  than  any  of  the  other 
mettiods  which  have  been  suggested,  not  excluding  radium.  He  had 
had  the  pleasure  recently  of  talking  with  Dr.  Coley  about  the  prepara- 
tion of  the.  "fluid,"  and  about  its  use, — a  work  in  which  he  has  been 
engaged  for  more  than  twenty  years, — and  he  was  encouraged  to  hope 
that  it  might  be  useful  in  the  class  of  cases  under  discussion.  He 
would  be  glad  to  hear  the  opinion  of  the  essayists  on  the  subject. 

Dr.  Ilobeit  Levy,  Denver,  Col.,  said  the  sign  of  which  Dr.  Jackson  had 
spoken — the  accumulation  of  secretion  in  the  pyriform  sinus — had 
been:ObseVV^,d  by  him  in  cases  of  tuberculosis  with  painful  deglutition. 
He  had  seen  cases  in  which  these  sinuses  were  completely  filled. 

"Dr.  R.  H.  Craig,  Montreal,  Canada,  suggested  the  use  of  the  high  fre- 
quency fulguration  spark  in  the  treatment  of  inoperable  cases  of  this 
nature.  He  cited  a  case  in  which  the  pain  absolutely  disappeared  and 
the  growth  was  greatly  reduced.  The  patient,  however,  died  six  months 
later.  In  another  case  of  malignant  disease  involving  the  sphenoid 
and  the  nasopharynx  after  a  month's  treatment  disappeared  and  the 
growth  was  much  reduced  in  size.  He  believed  the  high  frequency 
fulguration  spark  is  of  great  value  in  alleviating  psin  and  diminishing 
the  grbwth  in  these  desperate  cases.  Where  the  growth  was  accessible 
carbon  dioxide  snow  might  be  useful. 

Dr.  Joseph  C.  Beck,  Chicago,  asked  Dr.  Jackson  if  he  had  employed 
the  Abderhalden  test  for  carcinoma.  He  also  asked  Dr.  Jackson  to 
specify,  in  closing  the  discussion,  what  he  meant  by  "small  quantities" 
of  radium.  He  had  employed  nineteen  milligrams  of  the  salt  or  ten 
milligrams  of  the  pure  radium  element. 

Dr.  Mosher,  in  closing  the  discussion,  said  Dr.  Skillern's  remarks  in- 
terested him.  He  had  tried  the  procedure  of  suspension  esophagoscopy 
and  -had  found  it  satisfactory  in  the  examination  of  the  upper  part 
of  the  esophagus.  He  had  not  had  the  trouble  with  the  breathing  which 
Dr.  Skillern  mentioned;  in  fact,  he  had  been  astonished  to  see  how  little 
trouble  he  had  had  in  this  regard.  Referring  to  Dr.  Iglauer's  case,  he 
said  he  had  reported  a  case  three  or  four  years  ago  where  the  same 
procedure  was  used.  It  was  a  case  of  absolute  stenosis  of  the  esophagus, 
and  he  attacked  it  from  above  and  below.  The  procedure  which  helped 
was  that  of  picking  the  stricture  apart,  ballooning,  and  picking  it  apart 
again.  In  his  experience  perforating  the  esophagus  led  to  fatal  medias- 
tinitis. 

Dr.  Jackson,  in  closing  the  discussion,  said  Dr.  Mosher  was  the 
highest  authority  on  the  anatomy  of  the  esophagus.  Dr.  Jackson  be- 
lieved .that,  all  the  early  esophagoscopists  and  many  of  today  mistook 
the  hiatal  constriction  for  the  cardia.  The  question  of  anesthesia  was 
a  matter  of  the  personal  equation.  Every  man  should  select  the  in- 
struments which  suit  his  needs  best,  and  so  it  is  with  anesthesia.  The 
method  should  be  selected  wihch  suits  the  operator's  needs  in  the  par- 
ticular case.  Personally  the  speaker  had  been  very  much  interested 
in  the  case  reported  by  Dr.  Yankauer.  He  thought  the  work  of  Dr. 
Yankaue.r  and  Dr.  Meyer  would  open  a  new  field.  The  procedure  men- 
tioned by  Dr.  Jglauer  was  exceedingly  interesting,  and  while  it  was  a 
failure  in  the  case  cited  it  was  justifiable  in  absolutely  impervious 
strictures,,  and  offered  hope  of  success.  In  co-operating  with  Dr.  Bren- 
neman  he  had  passed  a  tube  to  serve  as  a  staff  upon  which  Dr.  Bren- 
neman  cut  the  occluding  cicatrix  from  below  through  the  externally 
opened  stomach.  Such  procedures  were,  of  course,  indicated  only  in 
impermeable  occlusion.  If  any  lumen  existed,  however  small,  it  could 
be  cured  by  the  safer  endoscopic  methods.  Dr.  Cott's  point  was  well 
taken,      Answering   Dr.    Goldstein's    question   concerning  recurrence   of 
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spasmodic  stenosis  the  speaker  cited  a  case  of  spasmodic  stenosis,  in 
which  he  absolutely  failed.  He  stretched  the  abdominal  esophagus  so 
completely  that  he  could  see  into  the  stomach,  and  yet  recurrence  took 
place.  This  was,  however,  his  only  failure  so  far.  The  patient  became 
discouraged  and  finally  gave  up  treatment.  Referring  to  Dr.  Makuen's 
remarks  concerning  Coley's  fluid,  he  said  the  method  was  applicable 
to  sarcoma,  and  that  it  was  in  this  disease  that  radium  also  gave  best 
results,  carcinoma  being  less  amenable.  Both  methods  could  be  used 
in  the  same  patient.  He  suggested  that  in  the  cases  of  filling  of  the 
pyriform  sinuses  by  secretions,  mentioned  by  Dr.  Levy,  there  might 
possibly  be  spasm  in  the  cricopharyngeal  muscle  causing  temporary 
stenosis  with  resultant  filling  of  the  pyriform  sinuses,  or,  in  other  in- 
stances a  disinclination  to  swallow  because  of  the  odynophagia  which 
might  exist.  Or  in  still  other  instances  an  actual  organic  esophageal 
stenosis  due  to  tuberculous  infiltration  of  the  "party  wall"  might  be 
present.  Nevertheless,  Dr.  Levy's  point  was  well  taken.  Dr.  Jackson 
hoped  that  fulguration  and  carbon  dioxide  snow  would  be  thoroughly 
tried  out,  but  he  had  had  no  experience  with  either.  He  had  not  em- 
ployed the  Abderhalden  test,  as  suggested  by  Dr.  Beck,  but  all  diag- 
nostic methods  should  be  used.  With  reference  to  the  dosage  of  radium, 
he  said  a  small  a  dose  such  as  ten  milligrams  acts  as  an  irritant,  be- 
cause it  cannot  be  left  long  enough  in  the  esophagus.  A  hundred  milli- 
grams left  in  for  an  hour  or  more  was  usually  required.  He  did  not 
speak  as  an  authority;  he  depended  upon  Dr.  W.  H.  Cameron  and  Dr. 
William  Proescher  for  dosage  and  duration  of  the  radium  application 
in  each  particular  case. 


PRESENTATION  OF  SPECIMENS  AND  INSTRUMENTS. 

By  HUBERT  ARROWSMITH,  M.   D.,   Brooklyn,    N.    V. 

Illuminator  for  KiUian's  Suspension  Laryngoscope. 

This  apparatus  consists  of  a  small  but  powerful  lamp  which  is 
attached  to  the  lower  tooth-plate  of  the  Killian  "Spatelhaken"  by 
means  of  a  specially  designed  clamp,  which  in  connection  with  a 
fcall  and  socket  joint  allows  of  free  movement  in  every  direction 
and  consequent  perfect  illumination  of  all  parts  of  the  pharynx 
and  larynx. 

A  much  better  lighting  is  obtained  than  by  any  form  of  head- 
light and  the  operator  is  entirely  freed  from  the  awkwardness  of 
trying  to  focus  his  illumination  and  manipulate  his  instrument  at 
the  same  time. 

This  instrument  has  been  made,  at  mj^  suggestion,  by  the  Electro 
Surgical  Instrument  Company,  of  Rochester,  N.  Y, 

Modification  of  the  Slucler  Tonsillotome. 

Sluder's  technic  has  been  of  the  greatest  value  in  simplifying 
the  operation  of  tonsillectomy.  His  instrument  is.  however,  in 
the  amount  of  traumatism  produced,  midway  between  the  clean 
cut  of  the  original  Mackenzie  tonsillotome  and  contusing  and 
slowly  healing  snare  enucleation. 

Several  years  ago,  at  my  suggestion,  V.  Mueller  &  Co.,  of 
Chicago,  changed  Sluder's  original  instrument  by  slotting  the  ring 
opposed  to  the  blade, — as  in  the  Mackenzie  tonsillotome, — by 
making  the  blade  sharper  and  by  replacing  the  rather  flexible  re- 
taining plate  on  top  of  the  blade  member  by  a  rigid  T-shaped 
guide.  This  instrument  has  been  in  daily  use  in  my  clinic  for 
several  years,  to  the  complete  satisfaction  of  my  assistants,  in- 
ternes and  many  visitors.  It  is  easier  to  manipulate  than  the  real 
Sluder,  enucleation  is  quicker,  less  manual  force  is  required  and 
the  traumatism  is  very  slight.  The  instrument  is  procurable  in 
two  sizes. — %  and  13-16  of  an  inch,  inside  ring  diameter. 

4.  Modification  of  Koschier's  Vienna  chimney  canula — (laryn- 
gostomy  tube).  The  modification  is  an  elongation  of  the  horizon- 
tal branches  of  the  tubes,  and  the  adaptation  of  a  moveable  collar, 
which  can  be  adjusted  according  to  the  depth  of  the  larynx  from 
the  external  surface. 


AN  INSTRU:\IENT  FOR  HOLDING  THE  SEPTAL  .ME.M- 
BRANES  IN  APPOSITION  AFTER  SUBjMUCOUS  RE- 
SECTION, 0BVIATINC4  THE   USE   OF  PACKING.* 

By   LEE  M.   HURD,   M.   D.,  New  York,  N.   Y. 

The  principle  is  to  hold  the  septal  membranes  in  apposition 
Avith  German  silver  plates  which  are  oblong,  having  diameters, 
12  mm.  Avide  and  15  mm.  long.  The  Tnale  plate  has  a  sharp  tongue 
51/2  mm.  long.  The  female  plate  has  a  hole  through  which  this 
tongue  passes,  the  tongue  being  clamped  over  on  the  outside  of 
the  female  plate. 


Fig-.  1. — A,  the  introducing  forceps.  B,  the  plate  with  spike.  C,  the  plate 
with  hole.     D,   the  two  plates  combined. 

The  instrument  for  introducing  the  plates  has  an  overhang  on 
the  posterior  half  of  its  jaws,  w^hich  holds  the  plates  in  place  with 
the  aid  of  some  cohesive  like  vaseline.  This  overhang  also  pre- 
vents the  plates  from  be'ng  clamped  too  tightly,  thereby  prevent- 
ing sloughing  from  pressure  on  the  septal  membrane.  The  instru- 
ment, loaded  Avith  the  plates,  is  introduced  into  the  nares  after  the 
submucous  resection,  one  blade  being  passed  into  each  naris, 
having  the  jaw  of  the  male  blade  under  the  guidance  of  the  eye, 
the  other  blade  taking  care  of  itself. 

The  introducing  can  be  greatly  facilitated  by  using  a  long- 
bladed,  submucous  speculum,  such  as  mine,  to  keep  the  septal 
membrane  aAvay  from  the  point  of  the  male  plate.  The  instrument 
should  always  be  steadily  pushed  to  the  point  where  the  plates 

*  Instruments   made   by   V.   Mueller  &  Company,  Chicago. 
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are  to  be  placed.     Never  recede,  as  this  might  displace  the  plates 
and  cause  them  to  fail  in  clamping  together. 

The  plates  are  removed,  when  union  of  the  septal  membranes 
has  taken  place,  by  cutting  the  tongue  of  the  male  plate  between 
the  female  plate  and  the  septal  membrane,  after  which  they  can 
be  easily  removed  with  dressing  forceps. 


Fig.    2. — The   .scissors   used   for   cutting   spike    for    removal. 


MEETING  OF  THE  EASTERN  SECTION,  HELD  IN  NEW 
YORK  CITY,  JANUARY  17,  1914,  UNDER  THE  CIIAIR.MAN- 
SHIP  OF  DR.  LEWIS  A.  COFFIN,  OF  NEW  YORK. 


SOME   GATEWAYS  OF   CRYPTOGENIC   INFECTION.     THE 
ALVEOLAR  PROCESSES. 

By  WILLIAM  H.  HASKIN,  M.  D.,  New  York  City. 

The  great  importance  of  the  tonsils  and  adenoids  as  a  source  of 
sepsis  has  been  recognized  by  all,  but  there  are  many  other  con- 
ditions to  be  found  in  the  mouth  that  may  have  an  important  in- 
fluence upon  far  distant  points  of  the  body.  In  1908,  the  writer 
reported  a  few  cases  of  such  oral  diseases  that  are  very  common, 
hoping  to  emphasize  the  importance  of  early  recognition  of  these 
conditions.  In  looking  over  the  Transactions  of  the  Trilogical 
Society  of  the  past  fifteen  years  it  appears  that  no  paper  on  this 
subject  has  ever  been  read  before  that  society,  although  such  men 
as  Osier,  J.  B.  Murphy,  Hunter,  Knopf,  Rhein,  Collins,  Ebersole 
and  many  others  have  written  about  the  dangers  of  oral  sepsis 
and  many  of  the  foremost  dentists  are  sending  out  valuable 
articles  which  have  been  most  instructive  to  the  writer. 

It  is  safe  to  say  that  the  X-ray  has  done  more  to  demonstrate 
pathological  conditions  in  the  jaws  than  any  other  measure,  and 
no  professional  man  should  fail  to  make  use  of  the  radiograph 
picture  in  order  to  detect  pus  cavities,  caries,  alveolar  atrophies, 
improper  fillings  in  root  canals, — and  even  the  ordinary  fillings 
themselves, — pulp-stones,  odontomas,  unerupted  teeth,  roots  re- 
maining after  extraction,  bone  cysts,  and  many  other  obscure 
conditions.  As  a  matter  of  fact,  there  is  no  excuse  for  the  exist- 
ence of  septic  and  often  suppurating  conditions  in  the  mouth, 
which  serve  to  contaminate  all  food  and  drink  and  form  toxins 
which  enter  the  system  directly.  The  old  theory  that  all  bacteria 
are  killed  by  the  acid  of  the  gastric  secretion  becomes  clearly 
absurd  when  we  realize  that  this  acid  is  only  found  during  the 
active  period  of  digestion  of  solid  foods.  It  requires  some  time  for 
the  stomach  to  provide  enough  of  this  free  acid  to  have  any  effect 
on  the  bacteria  which  have  in  the  meantime  escaped  into  the 
smaller  intestine  with  its  alkaline  secretions.  Every  mouthful  of 
fluid,  even  the  saliva,  is  contaminated,  and  these  bacteria  are  not 
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even  subjected  to  any  possible  effect  of  the  acid,  as  its  secretion 
is  not  stimulated  except  by  solid  food. 

Unfortunately,  owing  to  the  absence  of  pain  and  the  fact  that 
the  septic  secretions  are  poured  into  a  cavity  that  is  already  moist, 
the  majority  of  patients  do  not  recognize  their  condition  and  are 
greatly  surprised  when  it  is  explained  to  them.  Statistics  show 
that  over  98  per  cent  of  all  school  children  have  caries  of  the 
teeth — which  means  that  they  cannot  masticate  properly,  and  in 
consequence  there  is  a  lack  o£  proper  development  of  the  jaws 
and  a  constant  absorption  of  almost  every  known  form  of  bacteria. 
Many  have  fistulous  tracts  in  the  alveolar  processes  with  glan- 
dular swellings  in  the  neck  due  to  direct  absorption.  On  the  other 
hand,  the  premature  extraction  of  decayed  teeth  is  bound  to  affect 
the  normal  development  of  the  jaws  and  the  face. 
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Figure  1  shows  destruction  of  alceolus  over  second  bicuspid  and  second 
molar  probably  caused   by  apical  abscesses. 

A  great  deal  is  being  done  by  the  dentists  and  by  all  those  in- 
terested in  the  prevention  of  disease  to  stir  up  the  entire  popula- 
tion to  an  intelligent  understanding  of  the  necessity  of  caring  for 
the  teeth,  and  in  some  communities  the  results  have  already  been 
more  than  gratifying.  Immense  sums  of  money  are  wasted  in  our 
school  systems  because  of  the  class  of  so-called  "repeaters,"  or 
children  who  fail  to  progress,  and  it  has  been  proved  beyond 
doubt  that  many  of  these  children  are  not  actually  stupid  but  are 
suffering  from  malnutrition  and  septic  absorption  resulting  from 
diseased  teeth  and  gums,  and  that  when  these  conditions  have  been 
relieved  the  children  progress  as  rapidly  as  others.  Germany  has 
thoroughly  recognized  this  fact  and  has  made  great  strides  in  the 
hygienic  care  and  instruction  of  her  children,  realizing  the  im- 
mense monetary  value  resulting  from  their  improved  health  and 
development. 
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In  January,  1911,  Dr.  William  Hunter,  of  London,  published  an 
article  in  the  Lancet,  which  aroused  the  dental  profession,  and  it  is 
well  worth  careful  reading  by  our  own  profession.  lie  shows  that 
these  septic  oral  conditions  play  an  important  part  in  the  etiology 
of  a  great  number  of  diseases.  Besides  the  glandular  swellings  of 
the  neck,  and  gastric  and  intestinal  disturbances,  he  claims  to 
have  found  many  systemic  septic  cases,  such  as  ulcerative  endo- 
carditis, pleurisies,  osteomyelitis,  rheumatic  joints,  nephritis, 
pyemias,  anemias,  skin  diseases,  and  even  mental  diseases.  Osier 
says:  "There  is  not  one  single  thing  more  important  to  the  pub- 
lic in  the  whole  range  of  hygiene  than  the  hygiene  of  the  mouth." 
Dr.  Knopf  has  written  extensively  on  the  influence  of  diseased 


Figure    2    shows   typical    destruction    of    bone    in   apical   abscess.      Apex   of 
root    projecting   into   cavity. 

teeth  upon  tuberculosis,  and  shows  the  possibility  of  its  being  one 
of  the  chief  causes  of  infection.  He  also  says  that  it  is  almost  im- 
possible to  cure  tuberculosis  patients  who  have  no  teeth  or  have 
bad  ones.  He  says:  "To  put  it  briefly,  I  would  say  that  bad 
teeth,  or  the  loss  of  teeth  during  childhood,  its  concomitant  dis 
comfort,  depression  of  spirit  and  lack  of  appetite,  produce  that 
physiological  poverty  which  renders  the  delicate  system  of  the 
child  not  only  more  prone  to  tuberculosis  and  to  the  invasion  of 
the  germs  of  serious  acute  contagious  diseases,  etc.,  but  also  more 
susceptible  to  nervous  affections,  such  as  melancholia,  hysteria. 
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chorea,  and  St.  Vitus'  dance."  Rosenow  has  proved  that  gastric 
ulcer  is  caused  by  streptococcic  infection,  and  that  the  bacteria 
are  frequently  derived  from  blind  alveolar  abscesses.  He  has  also 
proved  the  same  source  of  infection  to  have  caused  endocarditis 
and  other  diseases. 

With  this  brief  review  of  some  of  the  many  diseases  which  are 
at  least  partly  caused  by  oral  sepsis,  let  us  consider  the  most  fre- 
quent sources  of  these  infections.  They  are  four  in  number,  and 
are  all  readily  recognized,  if  sought  for,  so  there  should  be  no 
excuse  for  neglecting  them:  (1)  Dental  caries;  (2)  alveolar 
caries;  (3)  pyorrhea  alveolaris;  (4)  bad  crown  and  bridge  work, 
bad  fillings  and  impactions. 


Figure  3:  (a)  Dark  area  over  second  bicuspid  sliows  chronic  apical  ab- 
scess. Note  incompleteness  of  root  filling.  Also  note  irregular  curves  of 
roots  of  second  molar,  (b)  Acute  apical  abscess  shown  by  dark  area.  Fine 
wire  extends  through  a  false  opening  in  root,  (c)  Shows  loss  of  alveolus 
around  central  and  lateral  incisors  and  poor  root  fillings.  Advanced 
pyorrhea   of  these  teetli. 

Dental  caries  is  to  be  found  in  practically  every  human  mouth, 
and  comes  particularly  under  the  care  of  the  dentist.  We  could 
do  much  to  lessen  this  destruction  of  the  teeth  if  -we  would  im- 
press upon  every  patient  that  every  cavity  is  a  septic  danger-spot 
which  may  lead  to  serious  consequences  and  great  suffering. 
Alveolar  caries  is  almost  invariably  caused  by  disease  of  the  tooth 
pulp,  which  becomes  infected  whenever  the  dental  caries  extends 
deep  enough  to  expose  the  pulp  cavity,  or  it  may  be  caused  by 
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traumatism.  It  is  much,  more  common  than  is  generally  sup- 
posed and  should  always  be  looked  for  in  every  patient  who  has 
given  a  history  of  having  had  a  gum  boil  or  an  ulcerated  tooth. 
The  fistulous  tract  may  have  a  most  minute  opening  above  the 
apex  of  a  tooth,  or  it  may  be  found  extending  up  along  the  root 
itself,  and  will  only  be  revealed  by  the  presence  of  a  drop  of  pus 
on  pressure.  A  probe  introduced  through  these  minute  openings 
often  passes  into  a  really  extensive  cavity  in  which  the  roughened 
carious  bone  can  be  felt.  Another  very  suspicious  sign  is  a  pecu- 
liar bluish  color  of  the  alvoolar  process  over  any  of  the  teeth,  such 


Figure    4    shows    carious    disintegration    of    wliole    alveolar    process    re- 
sulting from  pyorrhea. 

as  is  so  often  found  over  old  carious  bone-tracts  in  other  parts  of 
the  bod^^  The  dental  profession  has  at  last  been  awakened  to  the 
ravages  of  this  often  painless,  insidious  disease  because  of  the  evi- 
dence which  can  always  be  obtained  by  the  radiograph,  and  many 
patients  are  being  saved  much  actual  suffering  and  long  periods 
of  septic  absorption  because  of  the  positive  diagnosis  which  can 
now  be  made  in  many  doubtful  cases.  Some  claim  that  blind  ab- 
scesses often  exist  with  no  opening  and  that  these  are  the  most 
dangerous.  It  is  our  duty  to  have  radiographs  taken  whenever 
our  patients'  dentists  have  failed  to  do  so,  and  we  should  be  able 
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to  interpret  the  picture  thus  obtained.  The  chief  cause  of  long 
continued  alveolar  abscess  lies  in  the  failure  to  completel.y  fill  the 
emptied  root  canal,  and.  as  a  rule,  this  latter  condition  can  be 
easily  recognized  in  an  X-ray  picture  by  any  one  familiar  with  the 
tooth  structure.  It  is  almost  certain  that  all  good  dentists  will 
resort  to  this  means  of  diagnosis  whenever  they  are  in  doubt,  but 
there  are  still  many  who  do  not,  and  when  one  examines  the 
radiographs  carefully  it  becomes  plainly  evident  why  they  do  not 
wish  to  know  too  much. 

Pyorrhea  alveolaris — i.  e.,  Rigg's  disease — is  a  suppurative 
pericementitis  and  an  interstitial  alveolitis.  As  a  matter  of  fact, 
the  bone  of  the  alveolar  process  is  very  poorly  nourished  and 
readily  breaks  down  as  the  result  of  infection,  it  being  only  a 


Figure  5  shows  wire  passing  through  a  perforation  of  the  hard  palate 
caused  by  an  apical  abscess.  Also  shows  advanced  pyorrhea,  the  lingual 
root   of  the   second    molar   being  entirely  free   from   the   alveolus. 

temporary  structure  placed  on  the  maxillary  bones  to  hold  the 
teeth.  It  is  not  present  in  the  new-born  child,  and  it  disappears 
entirely  after  extraction  of  all  the  teeth.  Pyorrhea  is  always  the 
result  of  failure  to  clean  the  teeth  properly.  ^lucous  plaques  de- 
posit around  the  necks  of  the  teeth,  and  the  calcium  salts  deposit 
in  these  plaques,  forming  tartar.  These  deposits  gradually  set  up 
a  gingivitis  Avhich  slowly  advances  up  the  roots  of  the  teeth, 
separating  the  pericementum  or  dental  ligament  from  the  tooth 
and  allowing  the  tartar  deposits  to  extend  even  to  the  apices.  As 
the  disease  progresses,  the  bone  of  the  alveolar  process  is  de- 
stroyed (see  Figure  4),  the  gums  recede  from  the  necks  of  the 
teeth  (see  Figures  5-9)  and  they  become  loose  and  eventually  fall 
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out.  There  is  a  constant  flow  of  septic  pus  from  each  diseased 
socket.  The  breath  is  geuerallj'  very  foul  but,  strange  to  say,  this 
is  not  often  appreciated  by  the  patient.  There  is  little,  if  any. 
pain,  but  the  gums  become  ver^-  tender  and  swollen,  and  as  they 
bleed  very  easily  the  cleansing  which  is  so  urgently  needed  is  more 
and  more  neglected.  Although  it  is  both  an  offensive  and  a  dan- 
gerous disease,  because  of  its  tendency  to  produce  other  infections, 
it  is  nevertheless  found  in  countless  numbers — the  rich  as  %vell  as 
the  poor.  It  does  not  matter  whether  we  say  that  it  is  caused  by 
systemic    disturbances,     improper     food,    defective     mastication. 


Figure  6  shows  carious  pocket  around  roots  of  molars  and  also  left 
lateral.  Also  shows  shrinkage  of  alveolar  margin  from  the  teeth  and 
calcareous   deposits    on   the   roots    of    the   second   molar. 

bacteria,  by  misplaced  teeth,  or  by  purely  local  conditions.  Un- 
doubtedly, each  plays  a  part  in  causing  the  disease,  but  it  is 
enough  for  us  to  know  that  the  disease  can  be  arrested  and  all 
suppuration  be  stopped,  if  taken  in  time. 

Vaccine  treatment  has  been  advocated  by  many,  and  all  kinds 
of  diet  have  had  their  advocates,  but  it  is  well  to  realize  that  no 
case  of  pyorrhea  has  ever  been  actually  cured  until  each  and 
every  infected  tooth  has  been  scaled  and  polished,  and  then  kept 
so.  Unfortunately,  even  in  these  times  and  in  spite  of  the  brilliant 
work  which  is  being  accomplished  by  many  eminent  dentists. 
there  are  thousands  of  dentists  who  absolutely  neglect  this  dan- 
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Figure    7:      Note    destruction    of    both    upper    and    lower 
calcareous  deposits  on  the  exposed  teeth   roots. 


alveoli    and    the 


Figure   8:     Moderately  advanced  pyorrhea. 


Figure    9:     Advance 
and   countless   bacteria 


1     I'V 


iiilH-a:    Each    socket   continually    discharges    pu.s 
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geroiis  disease,  and  even  tell  their  patients  that  it  is  incurable 
either  because  of  ignorance  or  because  of  laziness.  When  diag- 
nosed early  it  is  very  easy  to  control,  and  intelligent  co-operation 
on  the  part  of  the  patient  as  to  diet,  exercise,  and  proper  cleansing 
of  the  teeth  should  prevent  loss  of  teeth,  and  also  many  ill-effects 
which  are  bound  to  follow  both  the  sepsis  and  the  defective  mas- 
tication resulting  from  the  diseased  alveolar  processes  and  the 
loss  of  teeth.     It  is  now  Avell  known  that  m.iiiy  obsciirc  diseases 


Figure  10  (a)  .shows  impaction  of  canine.  Note  the  open  root  canals  oi' 
two  bicuspids  which  haA'e  not  completely  developed,  (b)  siiows  appliance 
which  has  opened  space  between  lateral  incisor  and  bicuspid  and  allowed 
canine   to   descend   rapidly. 

have  been  cured  by  the  removal  of  diseased  tonsils  after  f)ther 
measures  had  failed.  The  same  cures  result  in  thonsands  of  cases 
after  the  teeth  and  jaws  have  been  put  in  a  healthy  condition. 
and  the  medical  profession  should  recognize  this  fiict  and  be  the 
first  to  diagnose  such  conditions. 

The  slides  presented  show  the  actual  destruction  which  takes 
place  in  the  alveolus  as  a  result  of  apical  processes  oi-  gum  boils, 
and  nlso  the  shriiilxage  or  ;itro])liy  which  results  tVoiii  pyorrhcn. 
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It  is  not  the  purpose  of  this  paper  to  go  into  detail  as  to  causes, 
effects,  or  methods  of  treatment,  but  the  writer  earnestly  hopes 
that  the  importanee  of  these  conditions  be  recogni/ed  by  the 
medical  men.  for  by  doing  our  share  we  can  materially  help  in 
the  great  Avork  which  is  being  done  by  the  dental  profession  and 
by  all  those  who  are  Avorking  along  the  lines  of  ])reventive 
medicine. 

The  grave  dangers  which  arise  from  bad  and  unscientifie  crowji 
and  bridge-Avork  are  many,  and  should  receive  more  attention. 
With  much  of  this  Avork  it  is  absolutely  impossible  for  the  patient 
to  cleanse  his  mouth,  and  food  is  bound  to  accumulate  and  decom- 
pose in  the  interstices  and  under  the  edges  of  the  imi)roperly 
fitted  croAvns.  p]very  dentist  of  repute  Avould  be  thankful  to  have 
the  members  of  our  ])rofession  join  Avith  them  in  their  efforts  to 
stop  su<*h  work,  realizing  that  it  is  l)()und  to  injure  the  best  iu- 


Figure    11:      (a)    Note    \er.v    bad    tillinss 
bicuspid    and    pyoiriiea    involving    canine. 


(b)    Xot 


rcwn    on 


terests  of  their  profession,  and  also  because  it  leads  to  so  much 
suft'ering  and  disease  from  the  se})tic  al)sorption.  We  all  know  the 
discomforts  of  food  impacted  betAveen  the  teeth  but  do  not  stop 
to  think  that  if  the  teeth  were  in  proper  contact  this  woidd  not 
take  place;  nor  do  many  realize  the  damage  that  is  done  by  the 
presence  of  this  impacted  food  and  its  decomposition. 

If  old  cases  are  examined  carefully  the  gums  Avill  he  found 
badly  receded,  and  the  X-ray  Avill  shoAv  that  bone-absorption  of 
the  ah'eolus  actually  takes  ])lace,  much  the  same  as  occurs  in 
pyorrhea.  Impacted  teeth  that  Avere  never  suspected  are  being 
recognized  A^ery  frequently  noAV,  and  many  \^ery  distressing 
ner\'ous  diseases  are  being  relieved  by  remedying  these  impac- 
tions, either  by  operation  or  by  orthodontic  measures.  The  Avriter 
desires  to  extend  thanks  to  Dr.  U.  F.  Spies,  for  several  of  the  il- 
lustratioibs  Avhicli  have  been  copyrighted. 
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DISCUSSION. 

Dr.  >r.  li.  Rheiii:  Discussing  the  oral  infection  part  of  this  subject, 
I  would  say  that  the  popular  idea  of  dental  infections  is  generally  em- 
l)raced  by  the  idea  of  pyorrhea  alveolaris.  Dental  organs,  embracing 
the  alveolus,  teeth,  pericementum  and  gums  are  not  like  the  tonsils 
which  have  just  been  discussed,  but  are  end-organs.  When  there  is 
faulty  nutrition,  when  the  resistance  to  infection  is  lowered,  it  is  much 
more  liable  to  manifest  itself  Ijy  some  abnormality  in  an  end-organ 
than  in  any  other  place;  this  will  always  account  more  or  less  for  the 
different  phases  of  pyoi-rhea  alveolaris.  It  is  frequently  an  important 
diagnostic  factor  in  some  of  the  constitutional  diseases  where  malnutri- 
tion plays  an  important  role,  but  it  is  not  the  prominent  etiological 
factor  which  in  the  last  few  years  has  been  so  commonly  ascriljed  to  it. 
The  main  reason  for  this  is  liecause  the  pus  which  comes  from  the  gums 
and  the  alveolar  structures  in  this  stage  is  to  a  large  extent  eliminated. 
It  undoubtedly  has  a  great  toxic  effect,  but  it  is  by  no  means  so  powerful 
as  the  toxemias  which  result  from  other  phases  of  dental  infection. 

The  most  serious  type  of  dental  infection  is  the  alveolar  abscess.  Then 
we  have  another  type,  the  pericemental  abscess;  that  is  a  form  of  infec- 
tion which  exists  l)etween  the  lining  membrane  of  the  roots  of  the  teeth 
and  the  periosteum  of  the  jaw  itself.  Very  little  has  Ijeen  written  about 
this  form  of  abscess.  In  these  cases  the  pulps  of  the  teeth  remain  vital, 
and  the  most  acceptable  theory  of  the  etiological  conditions  of  these 
abscesses  is  that  this  structure  is  the  degenerate  remains  of  the  sub- 
stance from  which  the  enamel  of  the  teeth  is  formed,  and  on  this 
account  any  microorganism  that  may  be  in  the  circulation  finds  here 
a  material  which  is  more  or  less  prone  to  infection,  especially  when  the 
resistance  of  the  body  as  a  whole  is  more  or  less  lowered.  The  diag- 
nosis of  these  infections  is  very  difficult,  and  very  rarely  is  made. 

Now  the  alveolar  aljscesses  result  from  infection  of  dead  pulp  tissue 
arising  from  the  ordinary  pyogenic  flora  such  as  are  found  in  the  mouth, 
more  or  less  actively  virulent.  Where  the  inflammation  Ijecomes  suffi- 
ciently powerful  the  purulent  matters  break  through  the  alveolar  plate 
and  the  abscess  is  easily  recognized.  Since  we  have  had  the  aid  of 
radiography,  we  have  learned  that  we  have  a  form  of  abscess  that  has 
a  similar  etiological  factor  with  the  conditions  found  in  the  crypts  of 
the  tonsils,  which  have  formed  such  a  prominent  etiological  factor  in 
various  forms  of  endocarditis.  We  have  found  what  is  known  as  a  blind 
abscess  or  granuloma,  where  imperfect  dental  work  has  been  done  on 
the  pulps  of  the  teeth,  or  where  the  pulp  has  died  without  lieing  taken 
care  of  and  where  its  absence  gave  absolutely  no  discomfort  and  was 
not  recognized  by  the  slightest  form  of  irritation.  They  also  occur  as 
the  result  of  some  trauma,  l)reaking  down  of  the  pulp  connection  as  it 
enters  the  teeth.  The  reason  these  abscesses  cause  so  little  inflamma- 
tion is  because  the  infection  appears  invariably  to  be  due  to  the 
streptococcus  viridens.  In  the  many  cases  in  which  cultures  have  been 
made  the  streptococcus  has  always  been  found.  The  virulence  of  this 
form  of  streptococcus  is  very  slight,  so  its  inflammatory  action  is  not 
very  high.  We  have  here  imprisoned  in  the  spongy  cryptoform  cells 
of  the  alveolus  a  small  abscess  sac  which  sends  forth  continually  a 
small  amount  of  toxic  matter  through  the  circulatory  media  of  the 
lymph  channels,  and  we  know  from  the  nature  of  the  specific  character 
of  this  toxin  that  its  attack  is  directed  against  the  heart  itself.  The 
toxemia  is  the  same  as  that  caused  by  the  cryi)toform  infections  of  the 
tonsils  infected  by  the  streptococcus  viridens. 

Your  attention  is  especially  directed  to  two  practical  points.  These 
numerous  infections  are  most  often  caused  by  imperfect  dental  work. 
These  are,  however,  simple  scientific  methods  of  pulp  technic  which  if 
l)roperly  followed  out  will  leave  the  ends  of  the  roots  in  such  a  condi- 
tion that  infection  of  these  parts  cannot  take  place. 
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Dr.  T.  S.  Southvvorth:  Your  President  has  asked  me  to  say  a  few 
words  on  this  sul^ject  from  a  pediatric  standpoint.  In  studying  the 
cryptogenic  infections  as  exemplified  in  cliildren,  we  have  to  consider 
the  deplorable  conditions  which  exist  in  the  teeth  of  so  many  of  them. 
It  is  true  that  simple  caries  does  not  come  directly  under  this  head, 
but  as  Collyer  says:  "The  amount  of  oral  sepsis  arising  directly  from 
carious  teeth  is  small  compared  with  the  sepsis  from  conditions  started 
by  their  presence." 

Unquestionably,  bad  oral  conditions  affect  the  health  of  the  child,  and 
the  poor  nutrition  and  anemias  which  they  cause  render  them  more  sus- 
ceptible to  the  constant  septic  inoculation  from  carious  cavities  or 
diseased  gums.  Such  effects  are  more  commonly  seen  in  infant  asylums 
where  in  l)adly  nourished  infants  and  children  gingivitis  extends  to  the 
roots  of  the  teeth,  causing  necrosis  of  the  jaw  or  even  noma,  resulting 
in  deformity  and  often  in  death. 

The  public  is  only  partly  awakened  to  the  importance  of  the  care  of 
the  teeth  in  children.  I  agree  heartily  with  a  recent  statement  that 
no  public  foundation  could  Ije  Ijetter  employed  for  the  l^enefit 
of  the  race  than  one  which  would  deal  with  this  problem. 

Turning  now  to  the  tonsil:  Two  matters  have  l^een  pretty  generally 
accepted  by  all  thoughtful  pediatricians;  these  are,  first,  the  necessity 
for  complete  enucleation  of  the  tonsils,  and  especially  of  l)uried  tonsils, 
in  all  young  persons  subject  to  attacks  of  acute  rheumatism;  and 
second,  the  complete  removal  of  the  tonsils  where  there  is  definite  or 
suspected  tubercular  enlargement  of  the  cervical  glands.  Further,  this 
is  a  good  practice  where  there  is  recurrent  enlargement  of  the  cervical 
glands. 

In  this  connection,  it  should  l)e  remembered  that  many  of  us  believe 
that  there  is  frequent  enlargement  of  these  glands  from  infections  har- 
bored in  the  crypt  of  the  nasopharyngeal  tonsil  calling  for  its  removal. 
The  presence  of  tonsillar  plugs  which  may  l)e  extruded  and  swallowed, 
implants  at  intervals  noxious  bacteria  among  the  flora  of  the  intestinal 
tract.  While  this  is  doubtless  rarer  in  youth  than  in  adult  life,  it  un- 
doubtedly occurs,  for  we  have  all  seen  considerable  masses  of  cheesy 
material  in  the  Ijuried  tonsils  of  rather  young  children, — three  to  four 
years  of  age.  That  such  implantations  should  Ije  in  part  responsible  for 
the  disturl)ed  nutrition  and  anemia  of  these  children,  is  not  unreason- 
able. Even  styes,  furunculosis,  and  acne  have  lieen  ascribed  to  this 
source,  and  Elliott  raises  the  interesting  question  whether  chorea  may 
not  at  times  have  this  starting  point. 

Childhood  is  a  good  time  to  forestall  and  prevent  these  infections, 
and  tliere  is  no  knowing  how  much  of  the  morbidity  of  later  life  may 
be  prevented  l)y  proper  attention  to  the  teeth  and  tonsils  at  an  early 
age. 

Dr.  Egbert  LeFevre:  I  have  been  very  much  interested  in  this  ques- 
tion of  oral  sepsis  and  in  the  papers  that  have  been  read  today.  The 
subject  has  engaged  my  attention  for  some  time,  and  I  have  been  more 
and  more  impressed  with  the  question  of  the  infection  of  children  from 
this  source  as  compared  with  later  years  when  the  teeth  show  more 
of  the  effects  of  dental  processes.  There  are  several  clinical  features 
which  are  important.  We  have  noticed  a  peculiar  form  of  throml)osis 
occurring  in  certain  portions  of  the  l)ody  and  sul)siding,  only  to  reoccur 
either  on  the  same  vessels  or  elsewhere.  At  one  time,  the  intestinal 
tract  was  thought  to  be  the  source  of  the  infection,  l)ut  later  investiga- 
tions have  shown  that  a  large  percentage  of  cases  are  caused  by  the 
absorption  of  septic  material  from  the  mouth.  Very  often  this  is  only 
controlled  by  a  thorough  cure  of  the  mouth  conditions. 

We  also  have  a  type  of  anemia  which,  while  it  is  in  the  early  stage 
a  form  of  secondary  anemia,  can  become  so  i)rogressive  that  in  the  later 
stages  it  shows  the  clinical  i)icture  of  pernicious  anemia.  What  micro- 
organism causes  this  particular  anemia  we  do  not  know,  l)ut  it  is  fre- 
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(luently  associated  with  oral  sepsis;   it  is  not  a  general  infection  of  the 
blood  stream  l)y  the  microorganism,  as  lilood  culture  shows  no  growth. 

Dr.  Rhein  spoke  of  the  streptococcus  viridens,  and  its  relation  to 
malignant  endocarditis.  That  is  the  most  destructive  of  all  the  organ- 
isms we  have  in  the  mouth,  and  when  it  gains  entrance  to  the  blood 
stream  can  cause  primary  malignant  endocarditis.  It  may,  however, 
find  lodgment  elsewhere  in  the  circulatory  system  and  produce  a  fatal 
sepsis.  Cardiac  valvular  disease  can  be  caused  l)y  the  streptococcus 
viridens  without  the  organism  finding  lodgment  in  the  heart.  The 
toxins.  absorl)ed  from  any  focus  can  cause  inflammatory  changes  in  the 
endocardium  and  later  chronic  valvular  deformity.  In  all  cases  of  re- 
curring endocarditis  of  obscure  etiology,  careful  examination  of  the 
mouth  for  foci  of  infection  should  be  made.  Too  often,  we  are  satis- 
fied with  a  cursory  examination.  The  examination  should  be  a  thorough 
one.  As  has  been  i)ointed  out,  frequently  the  condition  can  only  be 
detected  by  the  aid  of  the  X-ray. 

Time  does  not  allow  discussion  of  the  relation  of  oral  sepsis  to  the 
so-called  "rheumatic"  pains  and  arthritis  conditions. 

An  unfortunate  phase  of  the  propaganda  for  the  care  of  children's 
teeth  is  that  where  patients  are  sent  to  the  dentists  to  have  the  teeth 
corrected  it  often  happens  that  on  account  of  faulty  treatment  a  worse 
condition  is  introduced,  new  avenues  of  infection  opened  up,  and  the 
condition  made  worse.  The  dental  societies  and  all  those  connected 
with  them  should  insist  that  more  careful  treatment  l)e  given  to  these 
cases,  and  those  who  are  supposed  to  take  care  of  the  teeth  should  have 
a  better  knowledge  of  bacteriology  and  oral  hygiene. 

Dr  Southworth  spoke  of  the  infection  through  the  tonsil  l)y  tubercle 
bacilli.  This  avenue  is  most  important,  especially  from  the  pediatric 
standpoint.  While  there  is  care  of  the  mouths  of  children  after  the 
dentition  is  begun,  very  little  attention  is  given  to  the  mouths  of  chil- 
dren before.  I  have  noticed  large  numliers  of  cases  in  which  tuber- 
culosis has  come  from  the  retention  in  the  mouth  of  food,  milk,  etc., 
which  has  evidently  been  infected  by  the  turbercle  bacilli. 


LANTERN  DEMONSTRATION  ON  THE  ETIOLOGY  OF  TON- 
SILLAR  INFECTION. 

By  G.  B.  WOOD,  M.  D.,  Philadelphia,  Pa. 

The  toiisJllcir  tissues  of  the  throat  present  certain  anatomical 
features  which  make  it  especially  susceptible  to  the  penetration  of 
pathogenic  organisms.  The  most  characteristic  peculiarity  of 
tonsillar  tissue  is  the  formation  of  crypts.  The  crypts  are  flue  to 
the  penetration  of  an  epithelial  ainlage  into  the  mesoderm,  the 
Lumen  being  formed  by  desquamation  of  the  central  core.  The 
earliest  sign  of  the  tonsil  in  the  pig-embryo  is  a  thickening  of  the 
epithelium  which  will  later  gradually  develop  into  a  crypt.  These 
epithelial  invaginations  come  into  intimate  relation  Avith  the 
mesoderm,  as  the  basement  membrane  only  exists  over  a  portion 
of  the  basal  cells.  The  basal  cells  from  the  earliest  stages  to 
the  adult  tonsils  show  disintegration  with  the  presence  of  numer- 
ous round  cells  interspersed  between  them.  This  disintegration 
may  be  developed  to  such  an  extent  that  only  one  or  two  layers 
of  cells  are  left  between  the  lumen  of  the  crypt  and  the  mesoder- 
mie  tissue,  though  an  actual  dehiscence  in  the  epithelium,  as 
described  by  Stohr,  is  a  very  douljtful  occurrence.  It  is  probably 
this  disintegration  of  the  epithelial  cells  that  makes  the  epithelium 
of  the  crypts  more  vulnerable  to  bacterial  invasion  than  the  rest 
of  the  normal  mucosa  of  the  upper  respiratory  tract. 

Clinical  evidence  of  the  susceptibility  of  the  tonsil  to  bacterial 
invasion  is  noAv  practically  over-whelming.  Experimental  work 
has  shown  that  the  tubercule  bacilli  can  pass  through  the  unal- 
tered cryptal  epithelium  and  recently  in  a  series  of  experiments 
I  found  that  the  anthrax  bacilli  will  also  penetrate  through  the 
normal  cryptal  epithelium  and  that  to  the  exclusion  of  other  por- 
tions of  the  pharyngeal  muco-mucosa.  Anthrax  bacilli  can  be 
demonstrated  in  the  crypt  and  between  the  individual  epithelial 
cells  and  accumulating  in  the  deeper  layers  of  the  epithelium. 
After  gaining  entrance  to  the  tonsillar  parenchyma  the  action  of 
the  toxin  of  the  anthrax  bacilli  destroys  the  vitality  of  the  tissues 
and  ])aves  the  way  for  a  secondary  invasion  of  stajihylococci  and 
other  organisms. 

Probably  the  most  frequent  form  of  invasion  such  as  is  ex- 
cini)liti('d  in  oi'dinary  acute  tonsillitis,  is  that  in  which  the  toxins 
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of  bacteria  in  the  lumen  of  the  erypts  by  causing  a  necrosis  of  the 
epithelial  cells  actually  lay  bare  the  deeper  structures.  Tlic  in- 
vading microorganisms  entering  then  the  inter  follicular  tissue 
pass  with  the  current  either  to  the  germinating  follicles  where 
they  may  produce  abscesses  or  are  carried  to  the  efferent  lymph 
vessels. 


THE     DIAGNOSIS     AND     TREATMENT     OF     BRAIN 

ABSCESS* 

By    WILLIAM    SHARPE,    M.    D.,    New    York    City. 

No  other  intracranial  condition  offers  greater  difficulties  of  diag- 
nosis and  of  successful  treatment  than  brain  abscess.  It  can  sim- 
ulate many  intracranial  lesions  so  closely  that  an  operation,  when 
advised,  is  performed  frequently  as  an  explorative  procedure ;  this 
is  particularly  true  of  those  abscesses  located  above  the  tentorium. 

The  history  naturally  plays  a  most  important  part  in  the  diag- 
nosis. A  definite  history  of  cranial  injury,  especially  of  fracture 
of  the  base,  previous  middle-ear  disease  and  septic  processes  occur- 
ring in  any  part  of  the  body,  particularly  of  the  nose  and  throat, 
the  lungs  and  of  the  pelvis,  are  the  usual  forerunners  of  brain  ab- 
scess. Months  may  elapse  before  marked  signs  of  the  intracranial 
lesion  appears,  but  I  think  a  careful  inquiry  into  the  histories  of 
such  patients  M-ill  usually  elicit  symptoms  pointing  to  the  formation 
of  the  abscess  during  this  interval  of  apparent  latency.  I  refer  to 
those  vague  indefinite  headaches  of  short  duration,  occasional 
"neuralgic"  pains  in  the  head,  an  unusual  drowsiness,  at  times 
associated  with  anorexia  and  possibly  nausea.  Frequently  these 
disturbances  are  so  mild  and  so  transitory  that  the  patient  does  not 
consult  a  doctor,  and  if  he  does,  then  the  digestive  tract  is  usually 
considered  to  be  the  site  of  tlie  trouble,  constipation  being  always 
present. 

IMetastatic  abscesses  resulting  from  infective  processes  elsewhere 
in  the  body  are  usually  multiple,  and  therefore  their  symptoms  and 
signs  are  more  marked  and  overwhelming.  It  is  an  interesting 
observation  that  they  occur  most  frequently  in  the  region  of  the  left 
Sylvian  fissure,  due  probably  to  the  more  direct  blood  current  of 
the  left  carotid  artery.  Naturally  the  treatment  of  multiple  metas- 
tatic abscesses  of  the  brain  is  rarely  sneeessful. 

It  is,  however,  in  those  cases  of  brain  abscess  of  contiguity  that 
an  ever  increasing  percentage  of  recoveries  may  be  obtained.  They 
are  almost  always  limited  to  one  single  abscess,  which  may  slowly 
enlarge  to  tlie  size  of  an  orange — its  symptoms  frequently  being  only 
those  of  pressure;  its  capsule  may  become  an  eighth  of  an  inch  in 
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thickness,  completely  walling  it  off  from  the  surrounding  brain 
tissue.  Naturally,  the  situation  of  the  abscess  is  in  the  neighbor- 
hood of  the  originally  infecting  focus,  whether  it  is  an  infected 
fracture  of  the  vault  or  one  of  the  base,  a  purulent  rhinitis  or 
sinusitis,  or  an  otitis  media.  The  localization,  however,  is  not  so 
easy  and  simple  as  this  may  seem,  and  I  repeat  that  all  operations 
for  brain  abscess  should  be  advised  as  exploratory  procedures,  in 
the  hope  that  the  abscess  may  be  located  in  the  neighborhood  of 
the  incision. 

The  most  common  site  of  brain  abscess  is  in  the  temporo- 
sphenoidal  lobe,  particularly  its  inferior  and  posterior  portion ;  60 
per  cent  of  brain  abscesses  are  to  be  found  in  this  lobe.  Naturally, 
the  source  of  infection  is  usually  an  otitis  media,  which  is  also  the 
forerunner  of  the  next  most  common  brain  abscess  —  that  in  the 
cerebellum ;  in  it  occur  about  25  per  cent  of  the  cases,  while  the 
remaining  15  per  cent  are  to  be  found  in  either  frontal  lobe,  the 
cortex  underlying  an  infected  fracture  of  the  vault  and  at  the  base 
of  the  skidl. 

Given  the  history  of  a  fracture  of  the  skull,  otitis  media,  purulent 
rhinitis,  jjharyngitis  or  sinusitis,  and  subsequently  the  onset  of 
rather  severe  headaches  characterized  by  their  periodicity  with 
intervals  of  complete  relief  and  comfort,  spells  of  nausea  and  even 
vomiting,  at  times  associated  with  drowsiness  and  even  stupor,  tlien 
an  abscess  of  the  brain  should  l)e  suspected.  A  slight  temperature 
may  or  may  not  be  present.  Naturally,  a  lumbar  puncture  should 
be  made  in  each  ease  in  order  to  exclude  a  secondary  meningitis,  and 
a  Wassermann  test,  both  of  the  blood  and  of  the  cerel)rospinal  fluid, 
performed.  An  oplithalmoseopie  examination  may  or  may  not  sliow 
signs  of  increased  intracranial  pressure. 

Like  many  tumors  of  the  brain,  abscesses  produce  their  symptoms 
and  signs  chiefly  l)y  their  pressure  effects,  and  not  so  much  l»y  an 
actual  destruction  and  substitution  of  brain  tissue.  The  edema  of 
the  surrounding  tissues  may  become  very  great  at  times,  un- 
doubtedly causing  dural  tension  and  the  periodicity  so  cliaracter- 
istic  of  the  headaches,  nausea  and  vomiting,  and  the  stupor.  I  have 
liad  the  opportunity  to  observe  a  case  of  large  abscess  of  the  right 
temporosphenoidal  lobe  (confirmed  1)y  operation,  witli  recovery) 
and  during  the  intervals  of  relief  and  apparent  good  health,  the 
ophthalmoscopic  examination  was  uniformly  negative,  whereas  dur- 
ing the  attacks  of  severe  headache  and  stupor  the  increased  intra- 
cranial pressure  registered  itself  upon  the  fundus  of  the  eye  by 
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a  dilation  of  the  retinal  veins  and  an  edematous  blurring  and  hazi- 
ness of  tin:"  nasal  halves  of  l)oth  optie  discs;  as  the  headache  lessened, 
so  did  the  edenux  of  the  optic  disc  slowly  fade  away.  The  cause  of 
this  edema  may  be  due  to  organisms  or  toxins  escaping  periodically 
through  the  abscess  wall  into  the  surrounding  brain  tissue. 

To  localize  accurately  the  site  of  the  abscess  is  a  most  difficult 
task.  If  preceded  by  an  otitis  media,  then  the  temporosphenoidal 
lobe  should  be  consiclered  the  most  probable  site  of  the  abscess ;  if 
not  there,  then  the  contiguous  lobe  of  the  cerebellum. 

The  temporosphenoidal  lobes  and  especially  the  right  one  are 
comparatively  silent  areas  of  the  brain.  Taste  and  smell  are  here 
localized,  but  it  has  been  in  my  experience  very  difficult  to  elicit 
definite  disturbances  of  these  two  special  senses  in  unilateral  lesions 
of  these  lobes.  The  temporosphenoidal  "fits"  of  the  uncinate  gyrus 
are  fairly  constant,  especially  in  cortical  lesions  of  the  left  uncinate 
gyrus ;  they  are  characterized  by  dreamy  states  of  unreality,  a  per- 
version of  taste  and  smell,  and  a  smacking  and  sucking  of  the  lips 
and  tongue. 

If  the  abscess  is  very  large  and  subcortical,  then  the  optic  radi- 
ations extending  into  the  temporosphenoidal  lobe  may  be  com- 
pressed and  an  homonymous  hemianopsia  may  result.  If  in  the  left 
lobe,  then  a  true  motor  aphasia  may  be  produced  by  compression  of 
the  motor  speech  area;  usually,  however,  a  paraphasia  results  and 
various  combinations  of  sensory  aphasia  due  to  an  obstruction  to 
the  subcortical  connecting  nerve-fibers  which  constitute  the  links 
of  the  complex  mechanism  of  speech ;  so  that  the  patient  may  be 
able  to  speak  spontaneously  and  correctly  and  yet  be  unable  to  speak 
by  reading  or  hy  imitation,  to  write  spontaneously  from  dictation  or 
by  copying,  and  to  understand  spoken  or  written  words.  Central 
deafness  is  rare  unless  there  is  a  bilateral  lesion,  —  an  exceedingly 
uncommon  condition. 

Abscess  of  the  cerebellum  has  been  in  my  experience  less  diffi- 
cult to  diagnose  than  tliose  abscesses  situated  above  the  tentorium ; 
not  only  are  they  more  liable  to  produce  the  medullary  signs  of  com- 
pression, such  as  a  marked  lowering  of  the  pulse-rate  and  irregu- 
lar respiration,  but  also  a  blocking  of  the  iter  with  the  resulting 
dilatation  of  the  ventricles,  and  therefore  the  early  signs  of  in- 
creased intracranial  pressure  as  shown  by  an  ophthalmoscopic  ex- 
amination of  the  fundus.  As  the  abscess  is  usually  situated  in  the 
anterior  lateral  part  of  the  lobe  nearer  the  affected  ear,  the  facial 
nerve  and  even  the  trifacial  nerve  may  be  compressed  so  that  an 
ipsolateral    weakness    and    hypesthesia    of    the    face    may    result. 
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Corneal  anesthesia  may  be  present;  homolateral  weakness  of  the 
arm  and  leg  may  occur,  and  the  other  signs  of  a  cerebellum  lesion ; 
nystagmus,  usually  toward  the  affected  side,  is  fairly  constant. 
Suboccipital  headaches  are  usually  present,  but  I  have  found  the 
location  of  the  headache  in  brain  abscess  to  be  very  misleading. 
The  Barany  tests  are  naturally  important  aids  in  localizing  the 
abscess  in  the  cerebellum. 

Abscess  of  the  frontal  lobes,  especially  of  the  right  frontal  lobe, 
is  a  most  baftiing  condition  for  diagnosis.  Naturally,  a  history  of 
purulent  rhinitis  or  sinusitis  would  tend  to  point  to  a  lesion  there, 
but  frequently  no  such  history  is  obtained.  The  right  froatal  lobe 
is  practically  the  silent  area  of  the  brain,  and  1  have  removed  this 
lobe  entirely  within  the  past  six  months  in  a  patient  having  a 
large  glioma  of  it.  and  apparently  the  only  changes  in  his  per- 
sonality and  mentality  are  that  he  is  somewhat  slower  in  adding 
figures  in  his  w^ork  as  a  bank  cashier  ,and,  according  to  his  wife, 
"he  is  less  affectionate  since  the  operation." 

As  the  abscess  enlarges  posteriorly,  motor  impairment  of  the 
opposite  side  of  the  body  will  occur,  and  when  downwards,  then 
frequently  a  beginning  homolateral  primary  optic  atrophy  of 
direct  pressure  upon  the  nerve  contrasts  strongly  with  the  choked 
disc  and  beginning  secondary  atrophy  of  the  other  eye  dne  to  the 
increased  intracranial  pressure.  Aphasia  in  its  various  forms  may 
be  produced  by  an  abscess  in  the  left  frontal  lobe.  Frequently,  a 
coarse  homolateral  tremor  of  the  hand  occurs.  The  ' '  Witzelsueht 
so  commonly  observed  in  tumors  of  the  frontal  lobes  rarely  occiu-s 
in  abscesses  of  them. 

Those  abscesses  resulting  from  infected  fractures  of  the  vault  of 
the  skull  are  usually  to  be  found  directly  beneath  the  line  of  frac- 
ture. So  much  for  a  brief  consideration  of  the  diagnosis  and  lo- 
calization of  some  al)scesses  of  the  brain. 

Treatment '•  The  treatment  of  brain  abscess  is  a  surgical  pro- 
cedure. Undoubtedly  some  abscesses  are  absorbed  by  the  ])allia- 
tive  expectant  treatment,  or  at  least  the  abscesses  become  so  well 
"Availed  off"  from  the  surrounding  brain-tissue  that  clinically 
they  may  be  considered  "healed."  However,  it  is  a  very  danger- 
ous method  of  treatment,  and  I  feel  that  once  the  diagnosis  and 
apparent  localization  of  the  abscess  have  been  made,  then  an 
exploratory  operation  should  always  be  advised.  If,  after  re- 
peated careful  examinations,  there  are  no  localizing  signs  to  be 
ascertained,  then  I  advise  a  large  subtemporal  decompression  over 
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that  side  of  the  head  nearer  the  originally  infecting  focus  (if  il. 
can  be  ascertained),  usually  an  otitis  media.  A  ventricle  puncture 
needle  can  now  be  used  at  the  lowest  part  of  the  temporal  lobe 
and  in  this  manner  the  entire  temporosphenoidal  lobe  can  be 
carefully  and  accurately  explored,  and  especially  is  this  true  of 
its  inferior  and  posterior  portions ;  if  no  abscess  is  found,  then  this 
decompression  Avill  relieve  the  symptoms  until  localizing  signs 
may  appear.  Besides,  the  vision  will  not  be  impaired  from  the  in- 
creased intracranial  pressure.  However,  unless  the  abscess  is 
situated  beneath  the  tentorium,  a  ''choked  disc"  in  brain  abscess 
is  less  frequently  observed  than  in  brain  tumor. 

Unless  the  abscess  is  directly  beneath  the  dura  so  that  it  can  be 
seen  (and  this  is  very  uncommon)  it  is  a  dangerous  and  distinctly 
unsurgical  procedure  to  puncture  the  dura  blindly  in  the  hope 
that  the  needle  may  locate  the  abscess.  Not  only  may  cortical 
vessels  be  punctured  with  the  resulting  subdural  and  pial 
hemorrhage,  but  if  the  abscess  is  found  ai]d  a  large  dural  opening 
not  made,  then  the  danger  of  not  only  a  meningitis  due  to  infec- 
tion under  tension  is  very  great,  Init  there  is  the  still  greater  danger 
of  medullary  compression.  In  my  opinion,  patients  frequently  die 
not  from  the  abscess  alone,  but  rather  from  medullary  compres- 
sion due  to  the  edema  resulting  from  the  abscess  and  the  trauma- 
tism of  punctures  incident  to  the  operation.  Naturally,  an  enceph- 
alitis with  meningitis  may  occur  under  the  most  favorable  con- 
ditions, but  it  is  much  more  liable  to  occur  when  the  dural  opening- 
is  not  sufficiently  large  to  lessen  the  high  tension  of  the  brain. 
Besides,  free  drainage  is  essential.  Naturally,  it  is  a  very  danger- 
ous procedure  to  open  the  dura  either  by  puncture  or  by  incision 
through  an  infected  area  such  as  the  mastoid. 

I  have  been  unable  to  find  the  so-called  "stalk"  of  abscesses  in 
the  brain  in  all  but  one  case,  and  in  that  case  its  length  was 
hardly  a  centimeter  and  it  was  completely  cut  oif  from  the  deeper 
abscess. 

In  cerebellar  abscess,  the  overlying  half  of  the  occiijital  bone 
should  always  be  removed  unless  the  abscess  is  in  the  cerebellar 
angle  and  so  superficial  that  it  can  be  seen  beneath  the  dura ;  how- 
ever, if  the  dural  tension  is  very  high,  then  both  halves  of  the 
occipital  bone,  including  the  posterior  half  of  tlie  foramen  mag- 
num, should  be  removed;  that  is,  the  treatment  of  cerebellar 
abscess  is  the  same  as  that  of  cerebellar  tumor,  ^ledullary  edema 
and  compression  are  to  be  feared  in  cerebellar  abscess  much  more 
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than  ill  cerebeJJar  tumui';  besides  it  is  extremely  rare  for  a  gen- 
eral meningitis  to  resnlt  if  a  large  opening  has  been  made  so  that 
the  surrounding  brain  tissue  is  not  under  tension.  For  drainage, 
I  have  found  glass  tubing  to  be  most  satisfactory,  esiieclally  the 
double  tube,  one  tube  being  inside  of  the  other  oiui.  In  this 
pump-like  manner  the  pus  and  purulent  debris  eaii  Ix'  suctioned 
out,  the  outer  larger  tube  being  left  in  place. 

In  abscess  of  either  frontal  lobe,  I  believe  a  subtemporal  decom- 
l)ression  should  first  be  made  on  the  side  of  the  suspected  abscess. 
and  then  a  bone-flap  opening  made  over  the  frontal  lobe  affected. 
If  the  abscess  be  found,  then  the  bone  flap  can  be  replaced  and 
the  drainage  tubes  allowed  to  protrude  through  tin;  lowest 
trephine  opening.  In  this  manner  the  subtemporal  deconiju'ession 
Avill  lessen  the  intracranial  tension,  and  if  the  abscess  is  not  found, 
then  it  may  allow  the  abscess  to  localize  itself  more  definitely-  and 
yet  lessen  the  symptoms  and  signs  of  general  intracranial  pres- 
sure, especially  the  headache,  nausea  and  vomiting,  slowed  pulse 
and  choked  disc;  that  is,  while  waiting  for  the  abscess  to  localize 
itself,  w^e  do  not  allow  the  patient  to  become  blind  or  ac([uire  a 
medullary  edema.  This  is  as  true  for  brain  abscesses  as  for  brain 
tumor. 

My  own  series  of  operated  cases  is  limited  to  nine.  Of  these. 
three  died,  two  from  medullary  edema  resulting  from  a  too  sinall 
opening  of  the  occiput  in  cerebellar  abscess,  and  the  third  one 
from  a  meningitis  following  the  drainage  of  a  left  frontal  abscess 
through  a  small  opening;  no  decompression  had  previously  been 
performed.  '  Of  the  six  cases  that  recovered,  four  were  in  the 
temporosphenoidal  lobes,  one  a  cerebellar,  and  one  a  right  frontal 
abscess — all  were  treated  by  the  method  outlined  in  this  paper. 

I  sh(Mild  like  to  report  my  most  recent  ease  to  the  society,  as  it 
is  interesting  from  several  points  of  view.  iMy  notes  of  the  case 
as  it  progressed  are  as  follows : 

Thomas:  white.  34  years  of  age.  Admitted  to  the  :\ranhattaii 
Eye,  Ear  and  Throat  Hospital  on  Decendier  1,  1913.  Service  of 
Dr.  Arthur  B.  Duel,  to  whom  I  am  indebted  for  permission  to  re- 
port this  case.  F.  II.  Negative.  P.  IT.  Three  months  before  ad- 
mission, radical  operation  for  left  acute  mastoiditis;  apparently 
excellent  recovery.  P.  I.  Three  weeks  before  admission,  i>atient 
began  having  attacks  of  frontal  headaches,  associated  with 
nausea  and  at  times  Avith  vomiting;  these  spells  lasted  one  or  two 
days,  and  then  the  patient  would  apparently  be  in  excellent  health 
for  five  or  six  days  when  another  attack  wcndd  occur.    Patieni  had 
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two  attacks  in  the  hospital ;  pulse  gradually  became  lowered  to  54, 
respiration  regular,  however;  the  vomiting  lasted  thirty-six  hours. 
I  saw  him  in  consultation  on  Ueceml)er  8.  1913. 

P.  E.  Well  nourished;  very  alert  mentally.  Pulse  64.  resi)ira- 
tion  20.  temperature  99°.  Reflexes  active,  the  right  i)oss;b]y 
greater  than  left;  no  Babinski.  Abdominal  reflexes — present  and 
e(|ual.     No  paralyses  nor  areas  of  anesthesia.     No  astereognosis. 


Abscess  of  left  temporal  sphenoidal  lobe.  Its  mesial  basal  portion.  Left 
subtemporal  decompression  A.  Skin  and  superficial  fascia.  B.  Temporal 
fascia.  C.  Temporal  muscle — its  fibres  separated  longitudinaUy.  n.  Bone 
of  parietal  crest—origin  of  temporal  muscle  E.  Dura  incised  and  its  flaps 
retracted.  V.  Branch  of  middle  meningeal  artery  divided.  GG.  Silver  clips 
on  artery.  H.  Cortex.  1.  Zygoma.  J.  Extent  of  decompression  3  it->.  x2i4 
in.     K.   Location  of  abscess. 

Pupils  equal  and  react  normally.  Fundi  negative,  ex(?ept  for 
slight  redness  of  fundus;  no  marked  dilatation  of  tlie  veins.  (The 
absence  of  pressure  signs  surprising  after  what  was  found  at 
operation.)  No  definite  temporosphenoidal  "fits;"  no  perversion 
of  taste  and  smell.  Some  sensory  aphasia;  as  he  was  unable  to 
name  tilings  at  times — a  visual  ai)hasia;  no  real  motor  aphasia. 
N(i  ('('i'(>l)('llar  signs — no  n\stai>'nnis.  no  ataxia,  no  acliadocliocincsia, 
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and  no  suboeeii)ital  tenderness.  Blood  and  lumbar  puncture 
fluid — negative.  Left  subtemporal  decompression  and  (explora- 
tion advised  for  fear  another  attack  might  precipitate  a  medullary 
edema. 

Operation.  December  8,  1913.  10  p.  m.  Left  subtemi)()r.-il  d(!- 
compression.  Usual  vertical  incision  of  three  inches  in  Jcngth 
and  removal  of  bone;  no  complications.  Dura  (piite  tense  and 
became  extremely  tense  before  incising  it.  Dry  brain  which  grad- 
ually protruded,  though  cortex  did  not  rupture.  Large  diluted 
cortical  veins.  Ventricle  puncture-needle  used  to  locate  abscess 
— eight  to  nine  times  in  every  direction,  but  not  successful. 
Finally,  needle  struck  resistant  body  in  the  anterior  inner  portioii 
of  left  temporosphenoidal  lobe,  and  upon  incising  the  cortex  and 
palpation  with  the  finger,  a  tumor  the  size  of  a  small  orange  ap- 
parently localized;  unable  to  remove  it — too  far  forwards  under 
shelf  of  bone.  Two  rubber  tissue  drains  left  in  cortical  incision. 
Usual  closure.  P.  ().  Temperature  rose  to  lUo"  upon  the  fifth 
day,  associated  with  intense  headaches;  decompression  opening 
tense  during  attacks  of  headaches  and  the  retinal  veins  were  also 
rather  full.  Lumbar  puncture  revealed  pus  in  the  cerebrospinal 
fluid,  but  no  bacteria  found.  (Dr.  Callison's  report.)  Neck  rigid  : 
gradually  temperature  subsided  and  in  four  days  the  fiuid  was 
negative. 

Owing  to  the  history  of  syphilis  now  obtained  from  the  i)atient 
and  the  feeling  of  the  tumor-mass  at  the  operation,  four  full  doses 
of  neosalvarsan  given  at  intervals  of  five  days.  Apparently  some 
improvement;  every  four  days,  however,  intense  headaches  and 
bulging  of  the  decompression  opening  would  occur  and  last 
twenty-four  to  thirty-six  hours;  then  normal  in  the  intervals  with 
a  lax  decompression  opening.  P^nidi  were  negative  in  the  int(n^- 
vals  of  comfort,  whereas  the  veins  dilated  slightly  during  the  at- 
tacks and  a  slight  haziness  and  blurring  of  the  nasal  halves  of 
the  discs  would  appear;  slight  weakness  of  right  side  of  face  now 
observed  and  left  pupil  at  times  larger  than  right.  No  perver- 
sion of  taste  nor  of  smell.  Headaches  in  the  left  frontal  and  left 
temporal  region.  (Will  remove  tumor-mass  of  the  left  sphenoidal 
lobe  in  a  few  days — after  neosalvarsan  has  had  a  chance  to  im- 
prove patient's  condition.) 

Jainiary  6.  11)14:  At  7  \).  m..  patient  suddenly  had  a  severe  at- 
tack of  headache,  nausea  and  vomiting,  and  gradually  becanu' 
stuporous  and  then  unconscious.  Several  geiUJ^ral  clonic  convul- 
sions occurred  with  loss  of  consciousness  and  a  smaekinu'  of  the 
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lips— "uncinate  fits."  Decompressiou  very  tense — whereas  it  was 
always  retracted  and  lax  during  the  intervals  of  comfort.  At  9  :30 
p.  m.  seen  bj^  Dr.  Kerrisou  and  myself.  Patient  stuporous.  Left 
pupil  larger  than  right.  Definite  weakness  of  right  side  of  face 
and  right  arm;  also  possibly  right  leg.  Reflexes  very  much  exag- 
gerated, right  greater  than  left.  No  Babiuski.  No  nystagmus 
nor  any  cerebellar  signs.  General  convulsive  seizure  again  oc- 
curred, (clonic  alone,  no  tonic)  and  a  loss  of  consciousness  this 
time.  Very  drowsy;  jmlse  48;  respiration  irregular;  patient  very 
septic  looking.  Immediate  operation  advised  over  site  of  sup- 
posed tumor.  January  6,  11  p.  m. :  Left  frontal  exploration. 
Vertical  incision  of  two  inches  over  left  fronto  parietal  area,  and 
l)one  one  and  one-half  inches  in  diameter  removed.  Dura  very 
tense;  upon  incising  it.  swollen  edematous  lu'ain  tended  to  i)ro- 
trude.  Upon  directing  the  ventricle  puncture-needle  iuAvards  and 
slightly  downwards  in  search  of  the  lateral  ventricle,  a  firm  re- 
sistant mass  obstructed  the  i)assage  of  the  needle,  until  a  high 
degree  of  force  enabled  the  needle  to  puncture  the  dense,  thick 
capsule — allowing  3i/^  oz.  of  greenish-yellow  pus  to  escape  under 
high  tension.  (Patholog'cal  report  by  Dr.  Callison  was  strepto- 
cocci.) This  abscess  apparently  occupied  the  inner  anterior  part 
of  the  left  temporosphenoidal  lobe  and  must  have  been  the  size  of 
an  orange.  Double  glass  tubes  inserted  into  the  abscess  cavity 
and  the  usual  closure  made.  The  patient  became  conscious  two 
hours  after  operation.  No  convulsions  nor  marked  lowering  of 
the  pulse  have  occurred  since  the  operation.  Daily  dressings  have 
allowed  one-half  ounce  of  pus  to  escape  each  time.  The  decom- 
pression opening  is  not  tense  but  bulges  moderately.  The  fundi 
are  negative.  This  patient  is  still  in  the  hospital — very  septic 
from  the  absorption  of  the  toxins,  and  it  is  nip  and  tuck  whether 
he  recovers.  It  is  significant,  however,  that  he  has  not  a  men- 
ingitis (the  cerebrospinal  fluid  is  negative)  and  he  has  no  signs  of 
medullary  compression. 

This  case  is  interesting  chiefly  from  the  fact  that  following  a 
radical  operation  for  left  mastoiditis  an  abscess  should  develop  so 
far  forwards  and  mesially;  that  it  would  have  been  overlooked 
(in  spite  of  its  large  size)  unless  a  decompression  opening  had 
been  made;  that  such  a  large  abscess  coidd  remain  latent  ap- 
parently— there  being  few  localizing  signs  of  its  presence  until 
the  second  operation;  and  because  of  the  unicpie  op])ortunity  (I 
can  find  no  similar  ease  in  the  literature)  to  observe  the  results  of 
;\.  ])eriodic  edema  of  the  brain  due  to  the  presence  of  the  al)scess 
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producing  signs  of  intracranial  pressure  in  headaches,  vomiting, 
and  loAvered  pulse-rate  and  as  shown  by  an  ophthalmoscopic  ex- 
amination and  confirmed  by  the  tense  decompression  opening, 
whereas,  during  the  intervals  of  comfort,  the  fundi  were  negative 
and  the  decompression  opening  was  lax.  It  is  interesting  to  note 
also  that  after  the  first  operation,  the  patient  developed  a  men- 
ingitis— pus  being  in  the  lumbar  puncture  fluid,  but  no  bacteria 
were  found;  an  extreme  form  of  meningeal  irritation.  At  this 
time,  I  thought  I  had  either  infected  him  at  the  operation  or  I  had 
punctured  the  wall  of  an  abscess,  whereas,  at  the  operation,  when 
no  pus  flowed  through  the  needle  I  considered  it  a  gummatous 
tumor  from  its  consistency  and  apparently  confirmed  by  a  weakly 
positive  Wassermann  test.  This  case  also  illustrates  hoAv  difficult 
it  is  for  an  abscess  situated  above  the  tentorium  to  produce  signs 
of  intracranial  pressure  as  registered  upon  the  fundi  of  the  eye; 
whereas  if  situated  subtentorially,  i.  e.  cerebellar  al)seess,  then 
the  ventricles  easily  become  blocked  and  tlje  opththalmoscope 
would  early  reveal  the  pressure  changes  of  the  ojitic  discs  in  the 
fundi  of  the  eye. 

In  conclusion,  I  wish  to  emphasize  the  following  points: 

A.  The  diagnosis  of  brain  abscess: — 1.  The  importance  of  the 
history,  particularly  of  a  previous  otitis  media.  2.  The  periodicity 
of  its  symptoms  and  signs — there  being  intervals  of  complete  re- 
lief and  comfort.  3.  The  frequent  absence  of  signs  of  intracranial 
pressure  in  the  fundus  of  the  eye,  when  the  abscess  is  situated 
above  the  tentorium.  4.  The  great  frequency  of  abscess  in  either 
temporosphenoidal  lobe,  and  some  of  the  diaguostie  aids  for  a 
definite  localization  of  the  abscess  in  them,  as  well  as  in  the  frontal 
and  cerebellar  lobes. 

B.  The  treatment  of  brain  abscess:— 1.  Operation  for  brain 
abscess  is  usually  an  exploratory  procedure.  2.  The  dangerous 
and  unsurgical  procedure  of  puncturing  the  dura  "blindly"  with 
a  needle  in  search  of  the  abscess.  3.  The  danger  of  not  only  a 
meningitis,  but  also  of  medullary  edema  is  very  great  in  trying  to 
locate  the  abscess  with  the  needle  through  a  small  opening  and 
especially  through  an  infected  area,  such  as  the  mastoid.  4.  The 
advisability  of  a  subtemporal  decompression  in  abscesses  situated 
above  the  tentorium — both  to  lessen  the  intracranial  pressure  and 
thereby  to  avoid  impairment  of  vision  and  the  danger  of  me- 
dullary edema  while  waiting  for  the  abscess  to  localize  itself  and 
also  to  lessen  the  danger  of  a  meningitis.  In  abscess  of  the  tem- 
porosphenoidal lobe,  the  decompression  allows  a  careful  explora- 
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tion  of  the  entire  lobe  in  search  of  the  abscess.  5.  In  abscess  of 
the  cerebellum,  the  great  danger  of  medullary  edema  should  be 
avoided  by  a  large  opening;  if  the  tension  is  very  high,  then  the 
removal  of  the  posterior  half  of  the  foramen  magnum  is  essential. 


BAKANY'S    THEORY    OP    CEREBELLAR    LOCALIZATION. 

DIAGNOSTIC    VALUE    OF    THE    POINTING    TEST 

IN  CEREBELLAR  ABSCESS. 

By   PHILIP  D.    KERRISON,   M.    D.,   New   York   City. 

When  the  characteristic  focal  symptoms  are  all  present,  there 
is  probably  no  lesion  more  easily  recognized  than  a  cerebellar  ab- 
scess. Unfortunately  there  are  many  cases  of  cerebellar  abscess 
in  which  focal  symptoms  are  totally  absent.  Any  new  symptom, 
or  phenomenon,  therefore,  which  in  an  obscure  case  may  help  us 
to  a  correct  diagnosis  is  surely  worthy  of  our  careful  study. 

Before  we  can  apply  these  comparatively  new  tests  to  the  diag- 
nosis of  cerebellar  disease  it  is  absolutely  essential  that  we  pos- 
sess a  working  knowledge  of  the  normal  pointing  reactions.  By 
normal  pointing  reactions  I  mean  the  pointing  deviations,  or  depar- 
tures from  the  normal  pointing  accuracy,  which  regularly  occur  in 
response  to  vestibular  irritation.  For  the  moment,  therefore,  we 
must  leave  cerebellar  disease  out  of  our  consideration  and  direct 
our  attention  to  the  deviations  from  normal  pointing  accuracy 
which  regularly  follow  or  accompany  experimental  irritation  of 
the  sound  vestibular  apparatus.  These  pointing  deviations  will  be 
found  to  exhibit  an  invariable  relation  to  the  nystagmus  induced 
by  the  experiment. 

Normal  Pointing  Accuracy'  Normally  the  average  individual 
with  eyes  closed  and  having  located  some  fixed  object  by  the  sense 
of  touch  —  say  with  the  index  finger  of  either  hand  —  can  lower  the 
hand  and  arm  to  the  vertical  or  hanging  position  and  then  bring 
the  finger  again  into  contract  with  the  object  touched,  or  will  miss 
it  only  by  a  fraction  of  an  inch.  If  instead  of  lowering  the  hand, 
the  arm  is  moved  in  the  horizontal  plane  so  that  the  hand  travels 
through  a  one-fourth  arc  of  a  circle,  it  can  be  brought  back,  the 
finger  again  traversing  the  horizontal  plane,  to  contact  with  the 
object  previously  located  by  touch.  This  represents  the  normal 
standard  of  accuracy. 

The  pointing  test  most  commonly  used  is  of  the  accuracy  of 
movement  in  the  vertical  plane  and  is  applied  as  follows :  The  ex- 
aminer and  the  patient  stand  facing  each  other,  the  latter  with 
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eyes  closed  or  blind-folded  and  with  the  arm  to  be  tested  extended 
straight  in  front  of  him.  The  hand  is  supinated  so  that  the  palmer 
surface  of  the  finger  which  is  to  receive  the  touch-impression  is 
directed  upward.  In  contract  with  the  palmer  surface  of  the 
patient's  finger,  thus  extended,  the  examiner  places  his  own  finger, 
pressing  downward.  To  insure  a  satisfactory  test,  Barany  has 
found  that  it  is  better  that  the  full  palmer  surfaces,  not  merely  the 
tips,  of  the  fingers  of  examiner  and  examined  should  be  in  contact. 
The  patient  is  now  instructed  to  lower  the  hand  and  arm  to  the 
hanging  (vertical)  position  and  then  slowly  elevate  his  finger  to 
contact  with  that  of  the  examiner,  which  is  held  immovably  in 
the  original  position.  The  average  normal  individual  finds  no 
difficulty  in  doing  this,  or  misses  only  by  a  small  fraction  of  an 
inch. 

Normal  Pointing  Reactions:  We  are  now  in  a  position  to  study 
the  character  of  the  deviation  from  normal  pointing  accuracy  which 
regularly  accompanies  irritation  of  the  sound  vestibular  apparatus. 

Method  of  Applying  Test  -.  If  we  irrigate  with  cold  water,  let  us 
say  the  right  ear,  there  is  developed  a  well-marked  rotary  nystag- 
mus to  the  left,  and  the  individual,  attempting  to  stand,  tends  to 
fall  to  the  right.  Now  quickly,  i.  e.,  while  the  nystagmus  is  still 
active,  test  his  pointing  accuracy  in  the  vertical  plane  by  the 
method  already  described.  It  will  be  found  that,  having  located  by 
touch  the  examiner's  finger  with  his  own,  his  hand  in  being  lowered 
will  swerve  somewhat  from  the  vertical  plane  to  the  right,  and 
again  in  being  elevated  it  will  deviate  further  to  the  right.  His 
hand,  therefore,  in  being  depressed  and  elevated  describes  a  V 
falling  to  the  right  of  the  object  he  is  trying  to  reach.  Stating  this 
reaction  in  the  form  of  a  rule,  we  may  say  that  the  pointing  devi- 
ation residting  from  vestibular  irritation  is  invariahly  in  the  direc- 
tion opposite  to  that  of  the  induced  nystagmus.  It  therefore  cor- 
responds with  the  direction  of  the  falling  tendency  —  i.  e.,  the 
direction  in  which,  if  he  attempted  to  stand,  he  would  demonstrate 
a  tendency  to  fall. 

Disturbed  Orientation  of  Points  of  Space  in  Cerebellar  Disease  : 
Like  other  focal  symptoms  of  cerebellar  disease  the  phenomena  we 
have  now  to  consider  may,  or  may  not,  be  present.  When  present 
they  may  be  a  determining  factor  in  the  diagnosis  of  an  otherwise 
obscure  case.  Their  absence,  however,  does  not  in  the  least  justify 
a  conclusion  that  the  cerebellum  is  not  diseased. 
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Tlie  loss  of  pointing  accuracy  characteristic  of  a  cerebellar  lesion 
may  be  demonstrated  in  the  following  way:  the  patient,  being 
blind-folded,  the  pointing  accuracy  of  the  two  hands  is  separately 
tested  by  the  method  already  described.  In  a  case  in  which  the 
symptoms  are  present  it  will  be  found  that  the  arm  corresponding 
to  the  cerebellar  lesion  will  regularly  deviate  outward,  while  the 
opposite  hand  (i.  e.,  that  corresponding  to  the  sound  side)  will 
continue  to  point  with  normal  accuracy.  Thus  in  a  lesion  of  the 
right  cerebellar  hemisphere,  the  right  hand  deviates  outward,  i.  e., 
to  the  right;  with  a  left  cerebellar  lesion  the  left  arm  deviates  to 
the  left,  the  arm  corresponding  to  the  sound  cerebellar  hemisphere 
maintaining  in  either  case  the  normal  pointing  accuracy.  This  is 
the  first  part  of  the  test.  We  must  now  corroborate  the  result  thus 
obtained  by  testing  the  reaction  to  vestibular  irritation. 

Supposing,  for  example,  that  in  a  case  of  suspected  cerebellar 
lesion  we  have  tested  the  pointing  accuracy  of  both  arms  and  found 
that  the  right  arm  shows  unmistakable  outward  deviation  (i.  e.  to 
the  right)  Avhile  the  left  arm  points  accurately  —  this  so  far  as  it 
goes,  would  indicate  disease  of  the  right  cerebellum.  We  must  now 
test  the  reaction  of  the  right  arm  to  vestibular  irritation.  This  is 
done  by  syringing  the  left  ear  (i.  e.,  the  ear  of  opposite  side  to  the 
supposed  lesion)  with  cold  water.  This  is  followed  by  a  rotary 
nystagmus  to  the  right,  during  which  in  a  normal  individual  both 
hands  in  pointing  would  deviate  to  the  left.  If  now  in  the  presence 
of  an  induced  nystagmus  to  the  right,  the  right  does  not  deviate 
as  normally  to  the  left,  but  continues  as  before  to  deviate  outward, 
(i.  e.  to  the  right)  while  the  left  hand  shows  the  normal  reaction 
to  the  left,  we  have  a  clear  and  positive  indication  of  a  lesion  in- 
volving the  right  hemisphere  of  the  cerebellum. 

In  order  to  illustrate  these  reactions  and  also  certain  later  func- 
tional changes  in  cerebellar  disease,  we  may  cite  a  striking  example 
in  a  case  already  reported  by  Barany.  This  was  a  somewhat 
obscure  case  in  which  indefinite  indications  of  intracranial  dis- 
order, with  complete  absence  of  all  focal  symptoms  other  than  loss 
of  pointing  accuracy  were  present.  The  patient,  a  boy,  exhibited 
some  of  the  general  characteristics  of  a  suppurative  lesion  within 
the  skull,  but  no  focal  or  localizing  symptoms  pointing  to  cerebrum 
or  cerebellum  or  indicating  in  which  side  of  the  brain  the  lesion,  if 
present,  should  be  looked  for.  The  pointing  tests  demonstrated  the 
following  conditions.  Tlie  left  arm  maintained  its  normal  pointing 
accuracy  and  in  response  to  vestibular  irritation  showed  normal 
reactions.     The  right  arm,  on  the  other  hand,  exhibited  a  constant 
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spontaneous  deviation  outward,  i.  e.  to  the  right.  When  the  left 
ear  was  irrigated  with  cold  water  the  usual  rotary  nystagmus  to 
the  right  was  induced,  but  the  right  hand  did  not  show  the  usual 
pointing  deviation  to  the  left. 

On  these  two  functional  changes  —  viz.  spontaneous  outward 
deviation  of  the  right  arm  and  its  failure  to  respond  as  normally  to 
vestibular  irritation,  a  diagnosis  of  right  cerebellar  abscess  was 
made.  Tliis  diagnosis  was  confirmed  by  operation  during  which 
the  abscess  was  located  and  evacuated. 

While  in  the  nature  of  the  lesion  these  cases  are  not  very  com- 
mon, the  case  cited  is  not  unique,  others  having  been  reported  by 
Barany,  Bruehl  and  other  observers,  in  which  exactly  the  same 
phenomena  were  proved,  by  subsequent  operation,  to  have  had  their 
origin  in  an  abscess  of  the  cerebellum. 

Let  us  note  now  the  influence  upon  these  functional  changes  of 
the  opening  and  evacuation  of  this  abscess.  Two  days  after  the 
operation  it  was  found  that  the  pointing  accuracy  of  both  arms 
was  normal  —  or,  in  other  words,  the  spontaneous  outward  pointing 
deviation  of  the  right  arm  had  entirely  disappeared.  When,  how- 
ever, the  reaction  to  vestibular  irritation  was  tested  it  was  found 
that  when  the  left  was  irrigated  with  cold,  the  right  arm  continued 
to  point  with  normal  accuracy.  In  other  words,  as  a  result  of 
the  cerebellar  abscess  or  more  likely  of  the  incision  throijgh  which 
it  was  evacuated,  the  right  arm  could  no  longer  be  made  to  deviate 
to  the  left  in  response  to  vestibular  irritation. 

This  also  is  not  unique,  Barany  having  repeatedly  demonstrated, 
in  cases  of  cerebellar  abscess  which  have  recovered  following  sur- 
gical evacuation,  the  absence  of  the  normal  vestibular  reactions  in 
the  arm  corresponding  to  the  lesion.  This  in  some  form  seems  to 
be  a  permanent  function  change. 

Barany 's  Theory  of  Cerebellar  Localization  :  Barany  believes 
that  there  exist  in  the  cerebellar  cortex  certain  definite  centers 
which  have  to  do  with  the  orientation  of  fixed  points  of  space. 
Each  of  these  centers,  he  believes,  exerts  upon  some  particular  joint, 
or  its  controlling  muscle  groups,  a  pull  or  tonus,  in  a  certain  definite 
and  constant  direction.  For  each  joint  there  exist  separate  centers 
which  maintain  tonuses  in  different  directions.  Thus  there  are 
separate  centers  which  exert  respectively  an  inward  and  an  out- 
ward tonus  upon  the  muscle  groups  of  the  shoulder,  and  which  con- 
fer upon  the  normal  individual  the  ability  to  move  the  arm  cor- 
rectly in  the  vertical  plane  without  the  aid  of  sight.    Logically  in 
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such  a  scheme  there  must  be  additional  centers  for  each  joint,  exert- 
ing respectively  an  upward  and  a  do\\Tiward  tonus,  which  are  neces- 
sary to  correct  orientation  or  movements  in  the  horizontal  plane. 
As  in  the  motor  area  of  the  cerebrum  there  are  centers  presiding 
over  the  voluntary  movements  of  each  small  muscle  group,  so  with 
the  cerebellum  there  are  separate  centers  for  different  joints — e.  g., 
the  shoulder,  elbow,  wrist,  the  hip,  knee,  ankle,  the  neck,  etc.  These 
various  cerebellar  centers,  acting  in  harmony,  must  play  an  impor- 
tant role  in  co-ordinating  the  movements  of  the  various  joints. 

The  result  of  any  lesion — e.  g.  trauma,  tumor  or  abscess — destroy- 
ing or  functionally  suppressing  one  of  these  centers  is  equivalent 
in  effect  to  a  stimulation  of  the  opposing  center.  Thus,  if  the  center 
exerting  an  inward  tonus  upon  the  shoulder-movements  is 
destroyed,  the  arm  in  trying  to  execute  movements  in  the  vertical 
plane  without  the  aid  of  sight  will  deviate  outward.  The  spontan- 
eous deviations  from  normal  accuracy  resulting  from  cerebellar 
lesions  are  therefore  to  be  explained  as  wholly  the  result  of  cere- 
bellar enervation. 

Cerebellar  centers  for  tvrist  and  shoulder  joints:  Wliile  this 
theory  of  cerebellar  function  seems  fairly  established,  we  have  as 
yet  definite  information  of  only  a  few  important  centers,  the  exact 
location  of  others  awaiting  further  investigation.  Since  the  cases 
from  which  our  knowledge  has  been  chiefly  drawn  are  for  the  most 
part  those  of  cerebellar  abscess  of  otitic  origin,  it  is  clear  that  the 
cerebellar  surface  extending  from  the  sigmoid  sinus  forward  along 
the  posterior  aspect  of  the  petrous  bone  to  the  internal  auditory 
meatus  represents  the  general  area  which  should  first  be  investi- 
gated, and  in  the  cases  in  which  these  phenomena  have  been  most 
clearly  demonstrable,  the  lesion  has  usually  been  found  in  close  rela- 
tion to  this  area. 

Barany  places  the  center  exerting  inward  tonus,  or  pull,  upon 
the  movements  of  the  wrist  joint  in  the  middle  inferior  lobe  (slender 
lobe)  near  the  flocculus.  The  center  exerting  a  similar  tonus  upon 
the  shoulder  joint  he  places  also  in  the  middle  inferior  lobe,  but  be- 
hind the  wrist  center  by  about  10  or  12  mm.  The  evidence  as  to 
the  correct  localization  of  these  two  centers  will  be  stated  presently. 

The  center  exerting  a  downward  tonus  upon  the  shoulder  joint, 
destruction  or  paralysis  of  which  w^ould  cause  pointing  deviation 
upward,  is  placed  in  the  most  superior  and  inner  corner  of  the  hemi- 
sphere, and  includes  adjacent  surfaces  of  the  superior  and  inferior 
semilunar  lobes.     The  center  for  outward  tonus   (shoulder  joint) 
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suppression  of  which  would  cause  pointing  deviation  inward,  is 
located  in  the  outer  or  lateral  margin  of  the  lobus  semilunaris 
superior. 

Of  these  centers,  the  first  two  (those  exerting  inward  tonus  upon 
wrist  and  shoulder  movements  respectively)  are  by  far  the  most 
important  from  the  standpoint  of  practical  diagnosis,  for  the  rea- 
son that  they  are  the  centers  most  commonly  involved  in  otitic 
cerebellar  abscesses. 

In  cases  of  cerebellar  disease  in  which  spontaneous  pointing  de- 
viation has  been  present,  Barany  has  frequently  demonstrated  simi- 
lar deviations  in  various  joints — e.  g.  shoulder,  elbow,  w^ist,  hip, 
ankle  and  even  in  the  movements  of  the  waist — i.  e.,  the  rocking 
or  forward  and  backward  movements  of  the  trunk,  the  pelvis  being 
held  stationary.  The  time  at  my  disposal  will  not,  however,  allow 
me  to  speak  separately  of  the  different  joints  and  the  method  of 
testing  their  accuracy.  The  careful  investigation  of  the  different 
joints  may  prove  to  be  of  practical  diagnostic  value  in  the  case  of 
small  and  slowly  developing  tiunors.  I  am  inclined  to  believe,  how- 
ever, that  in  any  case  of  otitic  cerebellar  abscess  in  which  the  arm 
(shoulder  joint)  shows  no  spontaneous  deviation,  little  of  practical 
advantage  wall  be  gained  from  the  investigation  of  other  joints. 

Evidences  of  the  correct  localization  of  the  wrist  and  sJioulder 
joints  (inward  tonus):  1.  Both  of  these  centers  fall  within  that 
portion  of  the  cerebellar  cortex  w^hich  would  be  most  subject  to  pres- 
sure by  an  otitic  cerebellar  abscess,  and  cerebellar  tumors  and 
abscesses  in  this  situation  frequently  give  rise  to  characteristic  de- 
viation both  of  arm  and  wrist.  2.  Characteristic  deviation  follow- 
ing surgical  injuries  at  cortical  points  named. 

Case  1:  In  a  case  operated  upon  in  the  Vienna  General  Hospital 
the  cerebellar  dura  in  front  of  the  sigmoid  sinus  had  been  freely 
exposed.  During  the  further  course  of  the  operation  an  instru- 
ment in  the  surgeon's  hands  slipped,  entering  the  cerebellum 
through  the  middle  inferior  lobe  near  the  flocculus.  After  recovery 
from  the  anesthetic  his  pointing  accuracy  was  tested.  The  wrist 
corresponding  to  the  side  of  the  brain  injured  deviated  strongly  out- 
ward, the  opposite  hand  and  arm  pointing  accurately. 

Case  2:  Patient  in  this  case  presented  certain  features  char- 
acteristic of  cerebellar  abscess  but  no  focal  symptoms.  Exploratory 
operation  was  decided  u]ion.  First  one  cerebellar  liemisphere  was 
explored,  but  no  abscess  being  found  the  operation  was  repeated 
on  the  opposite  hemisphere  in  which  also  no  abscess  was  found. 
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On  each  side  an  exploratory  puncture  had  been  made  through  the 
middle  inferior  lobe  at  the  point  located  at  the  center  for  the  shoul- 
der joint  (inward  tonus).  The  case  therefore  furnished  a  unique 
opportunity  for  corroboratory  tests.  After  recovery  from  the  anes- 
thetic the  pointing  tests  were  made.  Both  arms  showed  very  marked 
characteristic  deviation  outward. 

Effect  of  freezing:  To  add  to  the  evidence  above  cited,  Barany 
determined  to  try  the  effect  of  cold  applied  locally  to  one  or  other 
of  the  centers  named.  From  the  nature  of  the  tests  animal  experi- 
mentation could  not  be  made  use  of.  It  was  necessary,  therefore, 
to  wait  for  some  suitable  case  in  which,  following  an  operation,  a 
considerable  area  of  cerebellar  dura  had  been  left  exposed.  Sev- 
eral available  cases  have  been  found  in  patients  who  have  recovered 
from  operations  leaving  a  suitable  cerebellar  surface  covered  only 
by  a  very  thin  layer  of  skin.  The  experiment  is  carried  out  by 
freezing  with  an  ethyl  chloride  spray  the  center  for  the  shoulder 
joint  (inward  tonus).  It  has  been  repeatedly  demonstrated  that 
after  freezing  this  center  for  a  period  of  two  and  a  half  minutes 
strong  outward  deviation  is  established.  The  inference  from  this 
experiment  would  seem  to  be  two-fold;  first,  it  corroborates  the 
correct  localization  of  this  center;  second,  the  prolonged  freezing 
(i.  e.  21/2  minutes)  necessary  to  a  definite  response  seems  to  show 
that  the  phenomenon  is  wholly  the  result  of  cerebellar  enervation, 
complete  temporary  paralysis  being  essential  to  a  well-defined  re- 
action. 

Definite  proof  of  the  separate  existence  of  two  distinct  centers 
for  the  shoulder  and  wrist  is  not  so  easily  established.  A  lesion 
causing  suppression  of  one  center  will  almost  inevitably  disturb 
both  centers.  In  some  cases  deviation  of  the  whole  arm  is  pro- 
nounced, while  deviation  of  the  wrist  is  not  so  clearly  demonstrable. 
But  we  must  remember  that  the  normal  reactions  of  the  wrist  to 
vestibular  irritation  are  usually  less  pronounced  than  of  the  shoul- 
der. The  strongest  proof  of  the  separation  of  these  two  centers  is 
found  in  the  late  functional  changes  in  certain  cases  recovering 
after  operation,  of  which  the  following  furnishes  an  instructive 
example : 

Case  3:  The  patient,  a  boy,  showed  before  the  operation  strong 
spontaneous  outward  pointing  deviation  of  right  arm  and  wrist.  At 
operation,  a  right  cerebellar  abscess  was  evacuated  through  an  inci- 
sion into  the  cerebellum  in  front  of  the  sigmoid  sinus.  Following 
evacuation  of  the  abscess  the  spontaneous  outward  deviation  dis- 
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appeared  within  a  few  days,  botli  arm  and  wrist  regaining  their 
normal  pointing  accuracy.  Tests  of  the  normal  reactions  to  ves- 
tibular irritation  showed,  however,  the  usual  reactions  in  the  left 
arm,  but  absolute  loss  of  response  in  the  right  shoulder  and  wrist. 

Some  eight  weeks  after  the  operation,  re-examination  of  the  pa- 
tient showed  beginning  restoration  of  the  normal  reaction  in  the 
right  shoulder,  which  within  a  few  days  became  complete,  the  right 
arm  deviating  normally  to  the  left  during  nystagmus  to  the  right 
induced  by  irrigation  of  the  left  ear.  The  wrist,  however,  remained 
absolutely  irresponsive  to  vestibular  irritation.  So  far  as  is  known 
this  has  persisted  as  a  permanent  functional  change. 

For  the  writer,  it  is  difficult  to  find  any  hypothesis  which  will 
quite  satisfactorily  explain  all  of  these  phenomena.  Barany  's  theory 
as  to  their  causation  is  somewhat  as  follows :  The  spontaneous  out- 
ward pointing  deviation  which  occurs  as  an  occasional  focal  symp- 
tom of  cerebellar  abscess  or  tumor  is  caused  by  pressure  of  the  ab- 
scess or  tumor  upon  the  center  or  centers  involved;  in  the  case  of 
the  wrist  or  shoulder,  the  inward  tonus  being  for  the  time  abol- 
ished the  hand  or  arm  in  pointing  is  dominated  by  the  still  intact 
center  for  outward  tonus,  and  therefore  deviates  outward.  When 
the  abscess  is  evacuated,  pressure  is  relieved  and  the  center  regains 
in  part  its  control  of  position-sense  in  the  joint  involved.  This  par- 
tial restoration  of  functional  activity  in  the  special  center  involved 
is  probably  re-inforced  by  a  balancing  or  compensatory  reduction 
of  activity  in  the  opposing  centers  for  outward  tonus.  Reasoning 
by  analogy  with  other  instances  of  the  compensatory  activity  of  ap- 
parently unrelated  organs  in  assuming  the  duties  of  a  mechanism 
disabled  or  destroyed,  it  is  also  possible  that  the  cerebrum  may  also 
play  some  part  in  restoring  the  power  of  correct  arm  movements 
in  the  vertical  plane. 

It  is  assumed,  however,  that  the  incision  passing  through  the  cor- 
tical center  for  inward  tonus  results  in  organic  changes  which  per- 
manently isolate  this  particular  center  from  tlie  intiuence  of  ves- 
tibular irritation,  so  that  the  arm  or  wrist  no  longer  deviates  inward 
in  response  to  appropriate  irritants.  In  the  case  cited  in  which, 
following  evacuation  of  a  cerebellar  abscess,  the  normal  reaction  was 
finally  restored  in  the  arm  (shoulder  joint)  but  continued  per- 
manently absent  in  the  wrist,  Barany  assumes  that  the  incision  of 
the  cerebellum  permanently  destroyed  only  the  wrist  center.  The 
early  and  somewhat  prolonged  loss  of  reaction  in  the  shoulder  joint 
is  explained  as  having  resulted  from  a  surrounding  cortical  inflam- 
mation which  ultimately  underwent  complete  resolution.     The  per- 
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manent  loss  of  normal  reaction  in  the  wrist  and  its  restoration  in 
the  shoulder  joint  he  interprets  as  conclusive  evidence  of  the  separa- 
tion of  these  small  cortical  areas  as  distinct  centers. 

DISCUSSION. 

Dr.  E.  IJ.  Deiich:  I  have  been  deeply  interested  in  both  of  these 
papers,  and  especially  in  what  Doctor  Sharpe  has  said  about  the  relative 
frequency  of  cerebral  and  cerebellar  abscess. 

According  to  my  own  experience,  brain  abscess  occurs  above  the 
tentorium  about  twice  as  frequently  as  below  the  tentorium.  Certain 
English  statistics  have  been  published  in  which  the  relation  has  been 
reversed.  From  a  clinical  point  of  view,  however,  I  am  certain  that  as 
far  as  otitic  abscess  is  concerned,  all  observers  will  agree  that  they  are 
found  about  twice  as  frequently  above  the  tentorium  as  below  it. 

Regarding  cases  in  which  the  abscess  has  remained  latent  for  a  long 
time,  I  remember  one  case  in  which  an  abscess,  situated  in  the  region 
of  the  Island  of  Reil  and  of  the  inferior  frontal  convolution,  was  found 
ten  years  after  an  acute  otitis.  Ten  years  after  the  primary  attack,  the 
patient  had  a  second  involvement  of  the  same  ear,  followed  by  a  mastoid 
operation  for  the  relief  of  this  acute  condition.  Symptoms  of  brain 
al^scess  appeared,  and  the  abscess  was  found  in  the  region  above  men- 
tioned. The  thickness  of  the  abscess  wall  made  it  extremely  probal)le 
that  this  abscess  had  remained  latent  since  the  first  attack  of  acute 
otitis,  ten  years  before. 

With  reference  to  the  value  of  nystagmus  toward  the  affected  side,  as 
a  diagnostic  sign  in  cases  of  cerebellar  abscess,  I  would  cite  an  interest- 
ing case  which  came  under  my  observation  at  the  New  York  Eye  and 
Ear  Infirmary.  This  patient  came  to  the  hospital  with  symptoms  of 
dizziness  and  a  nystagmus  toward  the  healthy  side.  The  ordinary 
radical  operation  was  done,  but  tlie  patient's  vertigo  continued,  and  the 
nystagmus  then  became  reversed  and  was  toward  the  diseased  side. 
At  a  second  operation,  one  of  my  assistants  removed  a  large  sequestrum 
from  the  petrous  pyramid.  The  internal  auditory  meatus  was  easily 
demonstrated  upon  this  sequestrum.  After  the  second  operation  all 
of  the  patient's  symptoms  disappeared.  In  this  case,  there  was  evident- 
ly a  localized  meningitis  about  the  trunk  of  the  auditory  nerve. 

I  was  very  glad  to  hear  Doctor  Sharpe  advocate  so  unreservedly  the 
value  of  a  decompression  operation  in  brain  abscess,  especially  where 
the  abscess  cannot  be  exactly  localized,  and  also  to  learn  that  he 
advocated  the  performance  of  the  operation  for  draining  the  aliscess 
in  two  stages, — first,  doing  a  decompression  operation,  walling  of  the 
suspected  area,  and  later  opening  the  brain  substance. 

My  impression  is  that  I  was  the  first  to  put  this  suggestion  in  print. 
I  am  also  equally  certain  that  this  observation  was  not  entirely  original 
upon  my  part,  but  was  the  result  of  a  conversation  with  Mr.  Ballance, 
of  London,  in  which  he  suggested  the  possible  advisability  of  this 
measure.  As  far  as  I  knew,  however,  the  article  above  referred  to  is 
the  first  mention  of  this  matter  in  literature.  I  believe  this  plan  is 
eminently  advisal)le  in  all  cases  of  brain  abscess  in  which  the  abscess 
cannot  be  opened  along  the  avenue  of  infection.  As  the  result  of  the 
decompression  operation  and  packing  of  the  sul)dural  space  with  iodo- 
form gauze,  a  line  of  adhesion  is  formed  completely  obliterating  the 
subdural  space.  These  adhesions  form  very  rapidly  and  should  be 
fairly  firm  at  the  end  of  twenty-four  or  forty-eight  hours.  The  subse- 
quent exploration  of  the  bra.in  suljstance  can  then  be  carried  out,  and  if 
the  abscess  is  opened,  a  purulent  meningitis  is  not  likely  to  result  from 
infection  of  the  cerebral  membranes  from  the  pus  from  the  abscess,  as 
the  arachnoid  space  is  completely  walled  off.      Moreover,   as   a  result 
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of  the  decompression  operation,  the  pus  in  the  brain  substance  will 
naturally  tend  to  travel  along  the  line  of  least  resistance,  and  will, 
consequently,  point  as  it  were  toward  the  surface  of  the  brain.  The 
urgent  symptoms  due  to  brain  abscess  are  usually  pressure  symptoms. 
The  decompression  operation  relieves  these  pressure  symptoms,  and  at 
the  same  time  favors  the  pointing  of  the  abscess,  which  can  then  be 
opened  with  comparative  safety  through  the  exposed  area,  as  the  arach- 
noid space  has  been  completely  shut  off  as  the  result  of  the  preceding 
decompression  operation.  I  believe  Doctor  Sharpe  is  right  in  the  state- 
ment that  these  decompression  operations  should  be  performed  through 
a  sterile  field.  In  other  words,  if,  on  exploring  carefully  the  tympano- 
antral  roof,  we  find  absolutely  no  evidence  of  any  avenue  of  infection, 
I  believe  it  would  then  be  wiser  to  do  a  subtemporal  decompression 
through  a  sterile  field  and  open  the  brain  substance  at  a  subsequent 
period,  rather  than  to  extend  the  previous  operative  field  in  doing  the 
compression.  I  heartily  agree  in  the  advantages  of  the  wide  field  of 
exposure  for  draining  cerebellar  abscesses.  I  believe  here  that  a  pre- 
ceding decompression  operation  is  a  good  procedure,  unless  some 
definite  avenue  of  infection  leading  directly  into  the  brain  substance  can 
be  discovered. 

Regarding  the  treatment  of  the  case  after  the  abscess  has  been 
opened,  I  am  perfectly  certain  that  in  some  of  my  earlier  cases  a  fatal 
result  could  be  attributed  to  too  much  exploration  of  the  abscess  cavity. 
We  must  remember  that  in  these  patients  the  abscess  has  existed  for 
some  time.  Consequently,  if  we  simply  open  the  abscess,  put  in  a  drain, 
and  allow  the  normal  brain  pressure  to  obliterate  the  abscess  cavity,  we 
are  doing  our  best  for  these  patients.  The  idea  that  we  must  investi- 
gate every  nook  and  cranny  of  the  abscess  cavity  and  wipe  out  carefully 
every  drop  of  pus  in  order  to  obtain  a  successful  result,  is,  I  think,  a 
wrong  idea.  I  do  not  believe  in  .the  use  of  the  encephaloscope  or  any 
such  instrument  in  the  treatment  of  brain  abscess.  My  own  practice 
in  recent  years  has  been  to  simply  separate  the  lips  of  the  incision  in 
the  brain  abscess  by  means  of  thin  retractors,  so  as  to  allow  the  pus 
to  escape  freely.  A  cigarette  drain,  of  proper  size,  has  then  been  in- 
troduced into  the  abscess  cavity  and  the  dressings  have  been  changed 
as  infrequently  as  possible.  At  the  end  of  a  week  or  ten  days  a  strip 
of  folded  rubber  tissue  has  been  substituted  for  the  cigarette  drain. 
The  plan  of  treatment  has  given  me  better  success  than  any  other  in 
my  own  cases.  I  have  no  experience  in  using  the  glass  tubes,  suggested 
by  Dr.  Sharpe,  but  I  believe  that  they  may  be  very  valuable. 

In  closing,  I  wish  to  say  that  we  are  very  much  indebted  to  Dr.  Ker- 
rison  for  his  exceedingly  good  presentation  of  Barany's  recent  work. 
All  of  us  are  at  present  investigating  along  the  lines  suggested  in 
Barany's  original  article,  which  has  been  so  admirably  translated  and 
explained  by  Dr.  Kerrison. 

Dr.  Foster  Kennedy.  Two  points  have  been  made  by  Dr.  Sharpe 
which  seem  to  fit  closely  together, — first,  the  latency  of  a  temporo- 
sphenoidal  abscess;  and,  second,  the  successful  outcome  of  operations 
on  such.  Owing  to  the  first,  the  difficulty  in  localizing  the  lesion  is 
very  great,  but  just  for  that  reason  abscesses,  in  the  right  temporal 
lobe  at  any  rate,  can  be  dealt  with  more  radically  and  more  successfully 
than  can  lesions  in  other  brain  areas.  Stress  should  be  laid  on  the 
peculiar  physical  phenomena  engendered  in  these  conditions.  These 
were  called  by  Hughlings  Jackson,  "Voluminous  mental  states."  In 
these,  there  is  no  loss  of  consciousness,  but  rather  a  curious  change  of 
consciousness  which  seems  to  be  in  some  way  enlarged,  with  a  curious 
feeling  of  reminiscence, — the  so-called  dreamy  or  reminiscent  state. 
Some  of  these  sensory  resuscitations  may  be  very  complex  and  of  such 
vividne.ss  as  to  amount  to  projections  of  the  person's  consciousness  so 
tfiat  they  dream  di-eams  and  see  visions.  Associated  with  these  are 
manifestations  of  uncinate  irritations. — as,  for  instance,  in  the  case  of 
one  of  my  patients  who  was  haunted  by  an  old  woman  in  vile-smelling 
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rags,  whom  four  or  five  times  a  day  slie  saw  at  the  foot  of  her  bed. 
This  apparition. — of  the  unreality  of  which  she  was  quite  aware, — 
constituted  her  major  seizure.  The  minor  attacks  were  a  changed  con- 
sciousness, "a  peculiar,  unearthly  feeling."  She  had  the  usual  signs 
of  intracranial  pressure:  headaches,  vomiting,  and  choked  discs.  There 
was  also  a  gradual  weakening  of  the  face,  arm  and  leg  on  the  left 
side,  the  parts  being  named  in  the  order  of  the  severity  of  their  affec- 
tion. The  facial  paresis  was  more  marked  on  emotional  expression; 
if  one  thalmus  l)e  pressed  upon,  the  opposite,  side  of  the  face  will  be 
unable  properly  to  express  emotion.  Further,  from  the  positions  of 
the  motor  center,  pressure  directly  upward  from  the  temporal  lobes 
will  damage  first  the  facial,  then  the  brachial,  and  last  and  least,  the 
leg  center.  tience,  the  hemiplegia  induced  by  temporosphenoidal  ex- 
panding lesions  is  of  the  type  described  as  being  present  in  Dr.  Sharpe's 
patient, — most  marked  in  the  face,  less  in  the  arm,  and  least  in  the 
leg.     So  much  for  the  paralyses. 

As  regards  the  reflexes,  it  might  be  well  to  remember  that  a  uni- 
laterally depressed  abdominal  reflex  is  the  most  delicate  sign  of  in- 
gravescent pyramidal  pressure.  The  text-books  tell  us  that  word  deaf- 
ness is  the  result  of  left-sided  temporal  abscess.  This  is  not  so.  Ab- 
scesses grow  slowly  and  cause  not  a  destruction  but  a  deterioration  of 
word  centers,  so  that  the  word  memories  become  elusive,  especially 
those  of  names  which  have  much  fewer  associations  in  the  brain  than 
do  verbs,  adjectives,  and  prepositions. 

As  regards  operative  procedure,  it  would  appear  wise  in  right-sided 
cases  to  attempt  to  enucleate  the  lesion,  and  in  the  case  of  abscess  on 
the  left  side  to  drain  and  create  as  little  disturbance  as  possible  to 
cerebral  tissue  lest  destruction  of  the  transverse  gyri  of  Heschel  result 
in  a  disastrous  sensory  aphasia. 

Dr.  S.  MacCiien  Smith.  Notwithstanding  the  advance  in  the  past 
two  years  in  the  diagnosis  of  intracranial  lesions,  we  are  still  very  much 
in  the  dark,  especially  as  to  the  localization  of  the  average  case  of 
brain  abscess.  In  my  opinion,  it  is  the  most  difficult  task  that  we,  as 
well  as  neurologists,  have  to  accomplish. 

Pain  is  of  great  importance.  In  the  cases  that  I  have  seen,  it  has 
been  a  very  constant  sign,  and  in  those  cases  of  temporosphenoidal 
abscess  formation  it  has  been  more  especially  marked  over  the  frontal 
region  of  the  affected  side. 

As  to  localization.  I  think  we  probably  have  to  guess  at  it  in  a 
good  many  instances.  In  some  of  my  most  striking  cases  it  has  been 
almost  purely  a  guess,  notwithstanding  that  I  have  had  the  aid  and 
support  of  eminent  neurologists.  The  majority  of  brain  abscesses  are 
located  in  the  temporosphenoidal  region,  and  given  this  fact,  and  then 
the  signs  of  pressure,  I  believe  that,  notwithstanding  the  fact  that  we 
know  we  have  an  abscess  formation  of  the  brain  but  cannot  definitely 
locate  it,  we  are  justified  in  operating  on  the  temporosphenoidal  lobe. 

In  spite  of  the  fact  that  Dr.  Sharpe  does  not  believe  in  draining 
through  the  avenue  of  infection,  most  of  my  cases  have  been  drained 
through  that  avenue.  In  these  cases  there  was  some  evidence  of 
carious  erosion  involving  the  tegmen  antri  or  tegmen  tympani,  or  else 
the  osseous  structure  was  entirely  eroded,  exposing  an  inflamed  dura. 
In  the  few  cases  in  which  we  were  able  to  get  an  autopsy,  it  would 
seem  that  the  patients  died  as  a  result  of  satellite  abscess  formations 
which  were  separated  from  the  parent  abscess  by  a  layer  of  healthy 
brain  tissue.  In  other  words,  the  abscesses  did  not  communicate  one 
with  another,  as  has  been  found  by  Neumann  and  others  in  their  cases. 

Dr.  McKeiiioii.  I  did  not  come  in  until  Dr.  Sharpe  was  well  ad- 
vanced in  the  reading  of  his  paper  and  I  should  like  to  ask  one  or  two 
questions.  First,  I  should  like  to  know  how  large  a  needle  Dr.  Sharpe 
uses;   second,  he  speaks  of  almost  always  finding  absence  of  the  stalk. 
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That  coincides  with  my  own  experience.  I  have  seen  this  in  only  two 
cases  which  led  to  the  abscess  cavity.  This  is  contrary  to  many  text- 
books, which  tell  us  to  look  out  for  and  follow  the  stalk,  and  the  in- 
fection will  be  found. 

I  am  glad  to  hear  Dr.  Sharpe  speak  of  his  experience  as  coinciding 
with  that  of  others.  I  would  also  like  to  know  if  he  does  a  single  de- 
compression prior  to  his  inspection  of  the  brain  cavity,  as  was  sug- 
gested by  Dr.  Day  several  years  ago.  I  have  operated  on  two  cases  in 
the  past  year  by  this  method.  One  case  developed  cerebral  edema,  but 
the  patient  recovered  and  I  believe  that  the  absence  of  the  meningitis 
was  largely  due  to  the  fact  that  I  did  the  decompression  on  one  day 
and  the  exploration  twenty-four  hours  later. 

He  also  spoke  of  glass  tubes,  and  I  understood  him  to  say  that  one 
was  inside  of  the  other.  I  have  not  used  glass  tubes,  but  I  have  em- 
ployed the  ordinary  drainage  tube  and  cigarette  drain,  and  lately  I 
have  used  rubber  tissue,  rolled  tightly  together. 

A  word  in  regard  to  the  trauma  that  we  have  been  in  the  habit  of  in- 
flicting in  these  cases.  If  a  brain  abscess  is  opened,  drained,  and  let 
alone,  you  conserve  the  best  interests  of  the  patient.  If  you  put  in 
your  finger  and  cause  a  lot  of  trauma,  you  increase  the  danger  to  the 
patient  and  cause  conditions  that  will  result  disastrously.  Open  the 
abscess,  insert  a  drain,  and  let  it  alone. 

Dr.  Dench  spoke  of  metastatic  abscesses.  I  have  seen  only  one  metas- 
tatic abscess;  that  was  six  weeks  from  the  time  of  operation  where  the 
metastatic  deposit  was  close  to  the  Island  of  Reil.  I  am  very  glad  to 
have  had  the  opportunity  of  hearing  Dr.  Sharpe's  paper. 

I  was  also  interested  in  Dr.  Kerrison's  paper  and  think  that  the 
points  he  brought  out  are  very  valuable  and  should  be  taken  up  by  all. 

Dr.  Sharpe,  closing  the  discussion,  said:  As  the  majority  of  opera- 
tions for  brain  abscesses  are  exploratory,  it  is  naturally  a  very  danger- 
ous procedure  to  open  the  dura  or  to  puncture  it  blindly  through  an  in- 
fected area  like  the  mastoid;  if  no  abscess  is  found,  then  the  danger  of 
a  meningitis  is  very  great;  besides,  if  only  a  small  opening  is  made, 
the  danger  of  a  meningitis  and  also  of  a  medullary  abscess  are  to  be 
feared  the  more.  The  decompression  opening  should  always  be  a  large 
subtemporal  one;  through  this  opening,  all  parts  of  the  temporo- 
sphenoidal   lobe  may   be  carefully   explored,   as   in  the   case   described. 

(3)  The  ventricle  puncture  needle  has  a  lumen  of  one-eighth  of  an 
inch;  its  point  is  blunt,  so  that  it  will  push  vessels  to  one  side  and 
not  puncture  them;  there  is  very  little  danger  in  using  such  a  needle. 

(4)  A  decompression  is  in  no  sense  a  decompression  unless  the  dura 
is  opened.  The  dura  in  adults  is  inelastic,  so  that  the  mere  removal 
of  bone  does  not  relieve  intracranial  pressure  to  any  beneficial  degree. 

(5)  Drains  of  rubber  tissue,  cigarette  drains,  and  even  rubber  tubings 
are  very  unsatisfactory,  as  they  become  blocked  very  easily.  The  double 
glass  tubes  have  been  most  helpful. 


THE  EFFECT  UPON  THE  ENDOLYMPH  OF  THE  STATIC 
LABYRINTH  OF  LOCAL  AUTOGENOUS  TEMPERATURE 
VARIATIONS. 

By  EDMUND  PRINCE  FOWLER,  M.  D.,  New  York  City. 

It  is  common  knowledge  that  the  temperature  of  the  animal 
body  increases  for  certain  distances,  from  the  exterior  toward  the 
central  part.  Constantly  losing  heat  from  its  surface  like  any 
other  substance  of  higher  temperature  than  the  air,  and  by  means 
of  the  cutaneous  circulation  and  evaporation  of  perspiration,  its 
surface  being  more  exposed  to  this  cooling  influence  than  are  the 
internal  organs,  the  superficial  parts  maintain  a  temperature 
slightly  below  that  of  the  body  in  general.  The  cooling  influence 
of  the  atmosphere  is  moderated  by  the  warmer  blood  from  within, 
supplying  fresh  quantities  of  heat,  and  thus  compensating  for 
its  external  loss.  There  is  not  only  a  difference  between  the  sur- 
face and  the  interior  of  the  body,  but  the  internal  temperatures 
also  vary  within  narrow  limits  under  certain  physiological  and 
pathological  conditions.  There  are  normally  diurnal,  muscular 
activity,  digestion  or  abstinence,  glandular,  and  nervous  activity 
variations  of  temperature. 

The  body,  as  a  whole,  presents  a  general  standard  temperature, 
but  its  heat  is  produced  in  each  and  every  separate  organ  and 
tissue  hy  local  acts  of  metabolism,  and  it  follows  that  each  organ 
has  a  special  temperature  of  its  own,  which  temperature  varies 
according  to  its  activity  or  repose.  Next  to  the  muscles,  the 
glandular  organs,  when  in  active  secretion,  produce  the  greatest 
amount  of  heat.  The  blood  in  the  hepatic  vein  is  Avarmer  than 
that  of  any  other  part  oif  the  body,  and  in  the  kidneys,  the  sub- 
maxilliary,  and  other  glands,  there  is  a  rise  of  temperature  daring 
their  activity.  An  increased  amount  of  blood  circulating  through 
the  superficial  parts  will  cause  a  rise  of  temperature  at  the  ex- 
pense of  the  blood  coming  from  the  interior,  and  this  rise  must, 
of  course,  be  a  passive  one.  No  more  heat  is  produced  than  usual, 
and  the  cooling  effect  of  the  air  is  unchanged,  but.  owing  to  the 
increased  supply  of  blood,  the  cooling  effect  is  less  perceptible  in 
the  parts  subjected  to  experiment  on  account  of  the  great  quan- 
tity of  heat  brought  to  this  point  in  a  given  time.     In  glandular 
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organs,  on  the  other  hand,  the  rise  of  temperature  during  func- 
tional activity  is  an  active  one,  taking  place  in  the  substance  of 
the  gland  itself,  and  the  blood  passing  through  such  organs  be- 
comes warmer  instead  of  cooler,  on  account  of  the  heat  received 
from  changes  taking  place  in  the  glandular  tissues. 

It  is  universally  admitted  that  in  passing  through  the  general 
capillary  circulation,  the  blood  is  slightly  lowered  in  its  tempera- 
ture. This  may  be  but  a  fraction  of  a  degree,  and  probably  is 
dependent  upon  external  conditions  and  the  evaporation  from  the 
surface  of  the  body.  On  the  other  hand,  animal  heat  is  generated 
in  greatest  part  in  the  general  capillary  system  from  metabolic 
actions,  and  the  heat  here  acquired  is  but  slightly  diminished  be- 
fore the  blood  enters  the  circulation,  because  of  the  rapidity  of 
the  blood  currents.  If  not  subject  to  refrigerating  influences,  the 
blood  is  warmer  in  the  veins  than  in  the  arteries.  Breschet  and 
Becquerel,  by  thermo-electric  apparatus,  found  that  the  cellular 
tissues  were  from  2.5°  to  3.3°  cooler  than  muscle,  and  this  can  be 
understood  if  we  consider  production  of  heat  in  general,  and  more 
especially  in  highly  organized  tissue. 

The  nervous  system  plays  a  most  important  role  in  the  regula- 
tion of  animal  temperature  by  modifying  the  circulation  and  the 
metabolism  in  different  parts.  The  classical  experiment  of  divid- 
ing the  sympathetic  nerve  in  the  neck,  thereby  dilating  the  vessels 
of  the  ear  and  causing  congestion,  by  paralyzing  the  nerve  supply, 
forcibly  illustrates  the  power  of  nervous  influence.  With  such  a 
localized  increase  in  the  supply  of  blood,  the  nutrition  is  exag- 
gerated and  modified,  and  the  temperature  of  the  part  may  be 
increased  from  5°  to  11°  F.  above  normal.  Through  the  sym- 
pathetic nervous  system  by  direct  or  reflex  action  numerous 
curious  local  temperature  variations  can  be  explained.  In  the 
human  subject,  local  modifications  in  temperature  are  frequently 
observed.  The  phenomena  of  blushing  and  of  pallor  from  mental 
emotions  are  familiar  examples  of  local  variations  in  the  circula- 
tion, indeptendent  of  the  heart's  action,  and  due  to  action  of  the 
vasomotor  nerve  through  the  sympathetic  or  the  cerebrospinal 
nervous  systems. 

The  brain  must  be  a  source  of  heat,  as  its  temperature  is  higher 
than  that  of  the  arterial  blood  which  comes  to  it,  but  compared 
with  either  the  liver  or  the  muscles,  it  is  insignificant  as  a  source 
of  heat  to  the  body.  Insignificant  also,  in  this  respect,  is  the  heat 
evolved  from  bone,  cartilage  and  connective  tissue. 
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The  skin  is  the  great  regulator  of  the  body  temperature.  By 
conduction,  radiation  and  evaporation,  the  blood  loses  most  of  its 
heat  here,  and  any  dilation  of  the  cutaneous  vascular  areas  will 
lead  to  a  greater  flow  of  blood  through  the  integument,  and  this, 
by  increasing  the  loss  of  heat,  Avill  tend  to  cool  the  body;  and 
conversely,  constrictions  in  cutaneous  parts  of  dilations  in  the 
splanchnic  vascular  areas  will  tend  to  heat  the  body  by  the  di- 
minished flow  through  the  skin  and  the  increased  floAv  through 
the  viscera.  The  secretion  of  sweat  directly  regulates  tempera- 
ture by  increasing  or  diminishing  the  loss  of  heat,  by  a  greater 
or  a  less  evaporation. 

During  exaggerated  mental  activity  and  emotional  distvirbances, 
Lombard  observed  that  the  temperature  of  the  forehead  may  rise 
nearly  one  degree  F.,  and  that  it  was  higher  on  the  left  side  of  the 
head.  The  tissue,  serous  and  lymph  fluids  produce  little  heat, 
because  of  their  feeble  metabolism,  and  their  temperatures  are, 
therefore,  the  same  as  their  surroundings.  Epidermal,  hoi-ny  and 
bony  tissues  conduct  heat  from  adjacent  structures,  but  they  do 
not  appreciably  produce  heat.  The  differences  in  temperature 
between  peripheral  and  internal  parts  is  indirectly  proportionate 
to  the  velocity  of  the  circulation. 

The  human  body,  being  composed  of  many  different  substances, 
unequal  amounts  of  heat  will  be  required  to  raise  these  substances 
to  the  same  temperature.  In  other  words,  if  the  same  amount  of 
heat  is  transferred  to  various  tissues,  they  will,  in  a  given  time, 
be  raised  to  different  temperatures.  It  follows  also  that  bodies  of 
different  temperatures  may  contain  equal  amounts  of  heat. 

At  a  given  temperature,  the  quantity  of  heat  required  to  raise 
one  gram  of  a  substance  one  degree  C  is  called  its  specific  heat, 
the  specific  heat  of  water  being  taken  as  L  That  property  of 
bodies,  in  virtue  of  which  they  must  absorb  a  certain  amount  of 
heat  in  order  to  obtain  a  certain  temperature,  is  called  'heat 
capacity."  The  specific  heat  of  human  arterial  blood  is  1.081;  of 
venus  blood,  0.892;  of  spongy  bone,  0.71;  of  compact  bone,  0.3. 
The  specific  heat  of  the  human  body  taken  as  a  whole  is  about 
that  of  an  equal  volume  of  water.  The  striking  fact  which  we 
observe  in  the  above  data  is.  that  hard  bone  may  be  heated  to  a 
given  temperature  more  than  three  times  as  readily  as  the  body 
tissues  in  general,  and  more  than  twice  as  readily  as  spongy  bone. 

The  conductivity  for  heat  of  animal  tissue  is  also  of  special  in- 
terest in  connection  with  the  observations  we  are  about  to  report, 
but  investigations  upon  this  subject  are  few,  and  not  altogether 
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satisfactory.  Griess  found  that  fibrous  tissues  conduct  heat  with 
greater  facility  in  the  direction  of  their  fibres  than  at  right  angles 
to  these,  and  Landois  made  similar  observations.  In  the  order  of 
their  efficiency  as  conductors  of  heat,  the  tissues  may  be  arranged 
as  follows :  compact  bone,  spongy  bone,  blood-clot,  spleen,  liver, 
cartilage,  tendon,  muscles,  elastic  tissue,  nail  and  hair,  bloodless 
skin,  gastric,  mucous  membrane,  washed  fibrin. 

It  follows  that  the  compact  bone  containing  the  membranous 
labyrinth  is  more  quickly  heated  and  conducts  heat  better  than 
the  porous  bone  surrounding  it.  Tissue  containing  blood  in  its 
vessels  conducts  much  better  than  bloodless  tissue,  hence,  from  a 
superficial  congested  area,  much  heat  is  given  off.  Conversely, 
from  areas  containing  a  scanty  blood-supply,  less  heat  is  given  off. 

Through  the  central  nervous  system  dilatations  or  constrictions 
of  the  vessels  in  various  vascular  areas  may  occur,  and  the  great 
value  of  the  vasomotor  control  lies,  not  in  its  ability  to  maintain 
a  general  arterial  tone,  but  in  its  power  to  modify  according  to 
general  or  local  needs  the  condition  of  this  or  that  vascular  area. 
Changes  in  vascular  tone  of  a  given  area  may  be  altered  positively 
or  negatively  and  quite  independently  of  what  is  happening  in 
other  areas,  by:  "1,  stimuli  applied  to  the  spot  itself  and  acting 
directl^^  on  the  local  mechanism  or  indirectly  by  reflex  action 
through  the  central  nervous  system ;  2,  by  stimuli  applied  to  some 
other  sensitive  area,  and  acting  by  reflex  action  through  the  cen- 
tral nervous  system;  3,  by  stimuli  (chemical  blood  stimuli  acting 
directly  on  the  central  nervous  system.)"* 

As  a  consequence  of  local  dilatation,  there  is  a  tendency  to  the 
emptying  of  other  areas,  and,  at  the  same  time,  because  of  the 
local  diminution  of  peripheral  resistance,  a  lowering  of  the  gen- 
eral arterial  pressure  occurs,  that  is  if  the  total  quantity  of  blood 
issuing  from  the  heart  remains  the  same. 

On  the  other  hand,  the  effects  of  local  vascular  constrictions  are 
the  reverse  of  those  of  dilations.  Less  blood  now  passes  through 
the  capillaries  in  a  given  time,  less  interchange  takes  place  be- 
tween the  blood  and  the  tissues,  each  unit  volume  of  blood  is  more 
deeply  affected  in  its  passage,  and  the  blood  pressure,  at  least  in 
the  corresponding  arteries,  is  increased. 

The  capillaries,  possessing  no  muscular  element  in  their  make- 
up, must  submit  passively  to  expansion  when  a  large  supply  of 
blood  is  forced  through  them,  and  must  shrink  by  virtue  of  their 

*M.  Foster,  Chapter  4,  p.   225. 
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elasticity  when  the  supply  of  blood  is  lessened  or  withdraAvn. 
Capillaries  maintain  the  vital  equilibrium  existing  between  the 
blood  in  the  vessels  and  the  extra-vascular  tissue,  and  a  normal 
interchange  between  these  is  necessary  for  the  normal  life  of 
tissue.  This  eciuilibrium  is  overthrown  during  intlammations.  It 
may  be  but  a  slight  dilatation  of  the  arteries  and  capillaries  oc- 
curs, the  veins  becoming  somewhat  enlarged.  This  stage  may 
pass  away,  or,  due  to  an  increased  crowding  of  corpuscles  in 
capillaries  and  veins,  the  blood  stream  may  become  slower  and 
slower  until  accelerated  tiow  gives  i)lace  to  a  stasis.  There  may 
also  occur  conditions  the  reverse  of  inflammation,  in  which  re- 
sistance of  the  passage  of  the  blood  through  the  cai)illary  areas 
may  be  lowered  and  the  circulation  in  the  area  quickened.  This 
is  seen  especially  in  any  tissue  with  a  temporary  interruption  of 
the  blood  stream  and  is  due  to  diminished  peripheral  resistance. 

From  the  foregoing  we  see  how  complicated  are  the  mutual 
relations  and  co-ordinations  of  the  vascular  mechanisms,  and 
though  we  have  but  briefly  summarized  these  relations,  two  facts 
important  to  the  subject  under  discussion  stand  out  prominently: 
1,  the  temperature  of  different  tissues  or  organs  may  vary,  not 
only  betAveen  themselves,  but  also  relatively  within  themselves, 
from  time  to  time,  due  to  local  vascular  changes ;  2,  the  tempera- 
ture of  the  body  as  a  whole,  and  of  separate  tissues  and  organs  is 
under  the  control  of  the  central  nervous  system  through  the  vaso- 
motor nerves.  It  is  capable  of  quick  changes  as  between  adjacent 
or  distant  regions,  and  as  between  the  two  sides  of  the  body  in 
similar  organs. 

As  I  stated  in  the  beginning,  all  this  is  commonly  known,  but  a 
true  conception  of  its  import  is  necessar}^  to  the  understanding  of 
the  subject  under  discussion. 

During  the  congestions  accompanying  inflammatory  processes, 
the  rise  of  temperature  in  the  part  is  held  to  be  never  above  the 
temperature  of  the  blood  in  the  internal  organs.  It  may,  how- 
ever, be  many  degrees  above  that  of  the  parts  surrounding  it.  The 
rise  of  temperature  one-fourth  of  an  inch  below  the  surface  of  the 
body  is  but  a  fraction  of  a  degree  higher  than  normal  during  the 
application  of  externally  applied  heat  to  110°  or  115°  F. 

From  irrigations  in  the  external  auditory  canal  with  water  at  a 
temperature  of  110°  F.,  the  amount  of  heat  reaching  the  external 
labyrinthine  wall  must  therefore  be  small  in  normal  ears,  because 
the  drum  membrane  and  external  tympanic  wall  are  approxi- 
mately one-quarter  of  an  inch  distant  from  the  internal  tympanic 
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wall,  behind  which  lies  the  static  labyrinth,  but,  nevertheless,  this 
amount  of  heat  is  sufficient  to  influence  the  endolymph  flow,  and, 
as  a  rule,  give  rise  to  nystagmus.  It  requires  a  greater  degree  of 
cold  to  depress  the  temperature  of  vascular  areas  than  of  heat  to 
elevate  their  temperature,  and  cold  irrigations  must,  therefore, 
usually  be  at  least  20°  or  30°  F.  below  body  temperature,  to  ob- 
tain objective  evidences  of  endolymph  movement,  and  yet  I  have 
seen  cases  of  old  epidermatized  radicals  who  experienced  dis- 
tinct labyrinthine  vertigo  while  bathing  in  ordinary  cool  river  or 
sea  water,  and  in  one  case,  even  cool  drafts  of  air  could  produce 
dizziness.  Similar  cases  have  been  reported  by  several  observers. 
I  have  been  able,  in  one  case  of  chronic  suppurative  otitis  media 
with  complete  loss  of  drum  membrane  and  ossicles,  to  cause  a  hor- 
izontal nystagmus  accompanied  by  vertigo,  "within  ten  or  fifteen 
seconds  from  the  time  of  beginning  irrigations  of  the  external 
auditory  canal.  By  allowing  the  fluid  to  flow  but  a  few  seconds  at 
intervals  of  one-half  to  one  minute,  the  nystagmus  would  con- 
tinue practically  only  during  the  flow  of  the  irrigating  fluid.  At 
the  beginning,  the  irrigating  fluid  was  110°  F.,  and  during  each 
stoppage  of  the  flow  its  temperature  was  noted.  After  reaching 
103°  F.,  the  nystagmus  failed  to  manifest  itself  for  the  greater 
part  of  a  minute,  although  the  irrigation  w^as  now  made  continu- 
ous. Then,  to  my  surprise,  nystagmus  appeared,  but  now  to  the 
opposite  side.  The  patient's  head  was  immediately  thrown  for- 
ward to  reverse  the  position  of  the  horizontal  canal,  and  the 
nystagmus  again  reversed  its  direction,  to  resume  a  direction 
away  from  the  irrigated  ear  on  placing  the  head  in  the  original 
erect  position,  which  I  should  state  was  at  an  inclination  of  about 
30°  backwards  from  the  lateral  vertical  plane.  A  thermometer 
being  immediately  placed  in  the  external  auditory  canal,  regis- 
tered 96°  F.  The  nystagmus  from  now  on  could  be  elicited  after 
a  few  seconds'  application  of  the  irrigation,  and  with  increasing 
facility  as  the  irrigating  fluid  cooled.  I  appreciate  that  this  is 
most  extraordinary,  but  I  am  positive  that  the  phenomena  oc- 
curred as  stated.  They  were  observed  also  by  a  nurse  and  a 
physician  who  were  assisting  me  in  the  experiment.  The  differ- 
ence of  temperature  between  the  Avater  in  the  reservoir  of  the 
fountain  syringe  and  that  issuing  from  the  ear  during  the  minute 
or  two  which  lapsed  between  the  disappearance  of  the  nystagmus 
tow^ard  the  side  of  irrigation  and  its  appearance  directed  to  the 
opposite  side  of  the  head,  was,  as  stated,  approximately  6°  F.  As 
we  can  deduct  at  least  2°  or  3°  F.  for  the  loss  of  heat  during  the' 
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descent  through  the  fountain  tube,  and  as  we  can  allow  at  least 
1°  for  the  temperature  lost  in  the  auditory  canal,  there  will  re- 
main a  change  of  about  4°  F.  between  the  moment  when  nystag- 
mic response  to  the  irrigation  ceased,  to  the  moment  when  it  re- 
appeared. In  other  words,  while  the  water  in  actual  contact  with 
the  inner  tympanic  wall  was  cooling  from  101°  to  97°  P.,  above 
and  below  these  temperature  limits  there  occurred  a  response 
toward  or  away  from  the  irrigated  ear.  (Toward  near  ]01"  F.. 
and  away  from  near  97°  F.)  A  careful  otoscopic  examination  of 
this  patient  showed  that  the  entire  visible  external  labyrinth  wall 
was  covered  by  hard,  thin,  scar-tissue  with  no  congestions  or 
granulations  showing.  On  attempting  to  produce  hyperemia  by 
suction  with  a  magnifying  pneumatic  speculum,  little,  if  any 
change  in  the  vascularity  of  the  labyrinth  wall  could  be  detected. 
Neither  strong  suction  nor  strong  compression  gave  rise  to  vertigo 
or  nystagmus.  The  patient,  however,  has,  from  time  to  time,  been 
annoyed  by  attacks  of  vertigo.  She  had  not  taken  particular 
notice  of  the  direction  in  which  she  tended  to  stagger  during  these 
attacks,  but  thought  that  it  was  toward  the  diseased  ear. 

I  report  these  observations  to  emphasize  the  fact  that,  under 
certain  conditions,  an  exceedingly  small  variation  in  temperature 
near  the  labyrinth  is  capable  not  only  of  producing  vertigo,  but 
also  of  causing  nystagmus.  I  have  had.  under  my  care,  several 
cases  of  vertigo  which  were  accompanied  by  abnormal  vascular 
conditions  in  the  middle  ear.  and  in  several  instances  the  ver- 
tiginous attacks  ceased  after  treatment  directed  entirely  to  these 
conditions. 

According  to  the  accepted  theories  of  labyrinthine  vertigo,  it  is 
impossible  to  conceive  of  a  chronic,  unchanging,  or  slowly  chang- 
ing temperature  near  the  labyrinth  as  the  cause  of  vertigo  or  nys- 
tagmus, as  such  conditions  Avould  be  rendered  unproductive  of 
symptoms  through  readjusting  co-ordinations  in  the  higher  vestib- 
ular nerve  centers.  Even  the  effect  of  sudden  variations  in  the 
local  vascular  areas  about  the  static  labyrinth  will  be  quickly  an- 
nulled by  these  higher  centers  and  by  the  speedy  equalization  of 
the  temperature  throughout  the  internal  ear.  (Thus  we  may  ac- 
count for  the  fact  that  functional  vertiginous  attacks  are  inter- 
mittent and  separately  of  short  duration.)  If  the  temperature 
variations  should  occur  at  the  same  time  with  equal  intensity  and 
over  identical  corresponding  areas  in  the  static  labyrinths  on  both 
sides  of  the  head,  there  should  be  no  sign  of  vestibular  stimulation 
because  of  the  balancing  action  of  these  impulses  from  both  sides 
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of  the  head.  On  the  other  hand,  if  these  variations  occur  un- 
equally or  unilaterally,  it  would  be  strange  indeed  if  they  did  not 
produce  vertigo  through  the  same  mechanism  as  does  artificially 
applied  heat  or  cold,  namely,  by  causing  a  movement  in  the  endo- 
lymph,  by  changing  the  specific  gravity  for  a  time,  in  a  limited 
portion  of  its  mass,  thereby  causing  the  portion  affected  to  flow 
upwards  if  warmed  and  downwards  if  cooled.  Tliat  an  unequal 
flow  of  the  endolymph.  as  between  the  two  static  labyrinths,  is  the 
cause  of  labyrinthine  vertigo,  there  seems  to  be  no  doubt,  and 
that  this  remains  true,  whether  the  flow  occurs  wholly  in  one 
labyrinth  or  in  both,  so  long  as  there  is  a  sufficient  difference  be- 
tween the  impulses  aroused  from  the  two  sides  of  the  head.  This 
statement  may  be  easily  verified  by  the  simultaneous  equal  or 
unequal  irrigafion  of  both  ears  and  by  various  methods  of  rotat- 
ing the  body. 

It  is  extremely  difficult  b}"  the  aid  of  thermometers  or  thermo- 
electric needles  to  obtain  accurate  information  regarding  the  tem- 
perature of  the  different  tissues  of  the  body,  and  especially  of  the 
more  superficial  structures,  and  I  appreciate  the  fact  that  observa- 
tions of  such  temperatures  must  be  tentatively  accepted.  Never- 
theless, as  it  has  an  important  bearing  on  the  subject,  I  must  pro- 
duce, besides  the  facts  before  mentioned,  any  that  I  have  been 
able  to  elicit  along  these  lines. 

Last  year  I  observed  a  case  of  mastoiditis  on  which  I  had  not 
only  done  a  radical  operation,  but  upon  which,  owing  to  a  sus- 
picion of  brain  abscess,  I  had  removed  the  inner  table  of  the  skull, 
adjacent  and  posterior  to  the  semi-circular  canals,  and  had  ele- 
vated the  dura  on  the  posterior  surface  of  the  petrous  bone  down 
to  the  internal  auditory  meatus.  At  the  time  of  the  first  dressing 
atfter  the  operation,  temperature  observations  were  obtained,  and 
to  be  sure  that  there  was  no  defect  in  the  thermometers  these 
were  compared  before  and  subsequent  to  their  application,  and  by 
again  sterilizing  them  and  immediately  placing  them  in  positions 
different  from  those  occasioned  during  their  first  insertion.  The 
thermometers  used  were  one-half  minute,  certified  instruments. 
They  remained  in  position  for  three  minutes.  The  following  re- 
sults were  obtained:  Rectal  temperature,  100.3°  F. :  month  tem- 
perature, 100.°  F. ;  external  auditory  canal  temperature,  99.°  F. ; 
middle-ear  temperature,  (over  outer  side  of  labyrinth)  101.5°  F. ; 
subdural  temperature  (over  inner  side  of  labyrinth)   101.1°  F. 

The  dnra  in  this  case  appeared  normal.  The  inner  wall  of  the 
middle  ear,  aditus,  and  antrum,  was  congested  and  covered  with 
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granulations.  The  thermometers  placed  to  the  outer  and  inner 
side  of  the  static  labyrinth  were  inserted  deep  enough  to  exclude 
any  cooling  effect  from  tlie  external  air,  and  I  believe  registered 
as  far  as  such  thermometers  could  do,  the  actual  temperature  of 
the  tissues  surrounding  their  bulbs.  A  difference  of  nearly  .5° 
F.  is  more  than  one  would  expect  to  obtain  in  this  locality,  and  if 
I  had  not  used  the  utmost  care,  I  should  doubt  the  temperature 
indicated.  A  temperature  of  .5°  F.  would  be  quite  sufficient  to 
cause  vertigo  and  even  nystagmus  without  any  lesion  Avithin  the 
labyrinth,  but  if,  as  in  this  case,  it  had  obtained  for  a  considerable 
length  of  time,  we  should  not  expect  to  get  vertigo  or  nystagmus 
because  of  the  correcting  and  co-ordinating  control  of  the  higher 
centers,  and  in  this  little  child  of  7  years,  no  history  of  labyrinth 
disturbance  could  be  elicited.  I  record  the  observations  as  proof 
of  the  occurrence  of  temperature  variations  about  the  static  laby- 
rinth. 

It  is  possible  to  cite  many  more  facts  Avhich  would  lend  them- 
selves to  a  further  substantiation  of  my  conclusions  as  to  the  pro- 
duction of  vertigo  through  stimulation  of  the  vestibular  nerves 
by  autogenously  produced  caloric  reactions  upon  the  endolymph, 
but  that  this  paper  may  not,  by  its  length  and  multitudinous 
statements,  confuse  the  mind,  I  purposely  omit  data  concerning 
the  effect  of  heat  upon  the  brain,  nerves,  muscles  and  cilia,  and 
upon  the  etiology  of  temperature  changes  in  various  pathological 
states.  I  believe  a  sufficient  number  of  facts  regarding  tempera- 
ture phenomena  have  been  stated  to  prove  my  point,  and,  con- 
versely, to  show  that  it  would  be  most  extraordinary  if  auto- 
genous variations  in  temperature  about  the  static  labyrinth  did 
not  affect  the  endolymph  and  in  like  manner  to  artificially  pro- 
duced calorie  reactions.  These  conclusions  have  an  obvious  bear- 
ing upon  many  problems  concerning  vertigo  and  allied  phenomena. 


MEETING  OF  THE  MIDDLE  SECTION,  HELD  IN  DETROIT, 
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CANCER  OF  THE  LARYNX  WITH  SPECIAL  REFERENCE 
TO  RADIUM  THERAPY. 

By   JOSEPH  C.   BECK,  M.  D.,  Chicago.  111. 

There  has  no  doubt  been  a  great  deal  more  interest  aroused  in 
the  cancer  question,  especially  among  the  laity,  in  the  past  two 
years  than  in  the  ten  years  previous,  and  it  appears  that  the  tremen- 
dous agitation  in  tuberculosis  has  had  a  great  bearing  on  this.  It 
is  certain  that  this  agitation  had  very  definite  and  beneficial  results 
in  reducing  tlie  mortality  from  tuberculosis,  as  well  as  the  spread 
of  the  tubercular  disease  itself.  By  applying  the  same  amount  of 
enthusiasm  in  attacking  cancer  from  all  sides,  especially  by  the 
education  of  the  laity  and  the  early  diagnosis  by  physicians,  we 
may  hope  to  bring  about  results  which  up  to  the  present  time  are 
entirely  wanting.  It  appears  from  reports  in  general  as  well  as 
those  of  laryngologists,  that  carcinoma  is  on  the  increase.  I  am 
inclined  to  agree,  by  reason  of  my  experience,  with  the  opinion 
that  this  is  only  an  apparent  increase,  inasmuch  as  better  methods 
of  diagnosis  are  invoked  for  carcinoma,  and  the  differential  diag- 
nosis for  lues,  tuberculosis,  rhinoscleroma,  etc.,  and  carcinoma  is 
easier  of  accomplishment. 

The  second  session  of  the  Clinical  Congress  of  North  American 
Surgeons,  when  a  special  committee  was  appointed  to  formulate 
methods  of  gathering  all  possible  data  to  fight  tliis  terrible  malady 
of  cancer,  has  had  a  marked  influence  in  promoting  the  possibility 
of  accomplisliing  some  good.  At  the  last  session,  'the  discussion 
all  tended  to  the  early  diagnosis  and  early  operation,  concluding 
that  thus  far  tlie  only  chance  in  saving  any  case  was  by  means  of 
early  thorough  surgery.  An  important  suggestion  was  made  in 
the  direction  of  enabling  one  to  make  a  correct  report  of  the  ulti- 
mate result  of  cases  operated  upon.  This  consisted  in  what  is 
termed  the  "foUow-u])  system."  After  a  patient  has  recovered 
from  the  operation  and  has  ])een  discharged,  he  is  informed  that 
when  he  receives  a  stamped  envelope  from  the  doctor,  he  is  to 
answer  the  questions  and  return  at  the  earliest  convenient  time. 
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The  stamped  envelopes  with  record  sheet  questions  are  sent  out 
at  definite  periods  of  three  months,  six  months,  one  year,  two  years, 
five  years  after  operation,  and  after  that  as  often  as  one  wishes  to 
know  how  that  patient  is  getting  on,  with  special  reference  to  recur- 
rence. The  question  of  ethics  in  this  matter  should  be  waived  in 
favor  of  the  possibility  of  having  the  correct  statistics. 

In  regard  to  cancer  of  the  larynx,  I  believe  there  is  not  much 
difficulty  in  the  diagnosis,  in  the  presence  of  the  cardinal  symptoms 
of  persistent  hoarseness,  particularly  in  older  men.  Yet  in  every 
instance  a  differential  diagnosis  as  to  lues,  tuberculosis,  rhino- 
scleroma,  sarcoma  and  other  neoplasms  should  be  made  by  labora- 
tory methods  especially,  before  resorting  to  the  removal  of  particles 
of  tissue  for  microscopic  examination  to  confirm  the  diagnosis. 
"Why  males  should  be  more  frequently  affected  is  not  definitely 
known,  but  the  writer  believes  that  the  greater  likelihood  of  expos- 
ure to  irritants  with  greater  reaction  due  to  the  stronger  develop- 
ment of  the  muscular  apparatus  of  the  larynx  may  have  something 
to  do  with  it.  The  fact  remains  that  I  have  observed  one  hundred 
and  seventeen  cases  of  carcinoma  of  the  larynx,  and  only  two  were 
in  the  female.  I  performed  laryngectomy  on  one  of  these  eight 
years  ago,  and  she  has  had  no  recurrence.  Although  the  case  was 
diagnosticated  carcinoma  clinically  as  well  as  by  microscopic  exam- 
ination, I  am  at  times  inclined  to  believe  that  perhaps  there  might 
have  been  a  mistake  in  the  diagnosis. 

The  type  of  carcinoma  most  frequently  found  is  the  epithelioma. 
Crile  made  a  statement  a  few  years  ago  that  carcinoma  of  the 
larynx,  when  operated  upon  early,  gave  the  best  chance  of  cure  of 
any  deep-seated  carcinoma,  because  it  was  contained  within  the 
cartilaginous  box,  and  cartilage  is  very  difficult  of  invasion  by 
carcinoma.  His  results  undoubtedly  prove  his  statement,  but  his 
results  stand  out  away  ahead  of  those  of  anyone  else  in  this  country. 
Why  is  this?  I  should  say  it  is  because  the  cases  are  well  selected 
and  a  perfect  surgical  technic  acquired.  My  own  personal  expe- 
rience with  laryngectomy  for  the  cure  of  cancer  is  most  pitifully 
discouraging,  yet  I  am  confident  that  this  must  be  due  to  the  poor 
material  that  I  have  had.  Most  of  my  cases  were  quite  advanced, 
with  involvement  of  the  posterior  or  esophageal  surface.  I  have  had 
a  fair  number  of  cases  in  which  an  early  diagnosis  was  made,  but 
invariably  the  patients,  as  well  as  the  physicians  referring  the  case, 
insisted  and  urged  the  more  conservative  method  of  laryngofissure, 
with  the  removal  of  the  growth  within  the  larynx.  The  majority 
of  these  cases  oi3erated  upon  by  the  more  conservative  methods  had 
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recurrences,  and  then  implantation  recurrent   carcinoma  was  in- 
variably the  result,  when  subsequently  a  laryngectomy  was  per- 
formed.    This  is  the  point  that  Crile  as  well  as  Gluck  make,  that 
in  order  to  get  the  best  results  the  larynx  should  be  removed  un- 
opened.    I  have  performed  eleven  laryngectomies  with  two  recov- 
eries; both  are  still  alive  and  are  without  recurrence;  one  case,  a 
male,  sixty-three  years  old,  eight  years  since  operation,  and  the 
woman  mentioned  before,  six  years  since  operation.     Of  the  nine 
deaths,  four  were  within  a  week  or  ten  days  after  operation,  either 
from  pneumonia  or  septic  mediastinitis.     The  remaining  five  died 
within  a  year  and  a  half,  from  general  carcinosis.    I  have  operated 
by   conservative  methods  nineteen   times;   sixteen   laryngofissures 
and  removal  of  the  neoplasm,  twice  by  indirect  laryngoscopy  and 
one  by  direct  laryngoscopy.    Of  these  sixteen  cases  of  laryngofissure, 
four  are  in  the  group   of  subsequently  laryngectomized,   ending 
fatally.     Seven  had  recurrence   and   also   ended   fatally   within 
about  one  year.    Of  the  five  remaining  four  are  alive.     The  oldest 
was  operated  upon  twelve  years  ago.     This  was  a  fruit  peddler, 
whose. occupation  was  to  cry  his  ware  from  a  wagon.    I  removed 
the  entire  cord  and  the  ventricular  band  as  well  as  the  tissue  be- 
low the  cord  for  about  one-fourth  of  an  inch.    Microscopic  exami- 
nation showed  clearly  the  carcinomatous  degenerations  (epithelial 
pearls).    Of  the  other  four  cases  that  are  still  alive,  the  most  re- 
cent was  operated  upon  two  years  ago;  he  has  a  recurrence  and 
is  one  of  the  cases  that  I  am  reporting  on  in  detail,  in  regard  to 
the  use  of  the  radium.     Four  cases,  therefore,  of  the  entire  six- 
teen laryngofissures  are  still  alive  and  three  free  from  recurrence. 
While  they  have  no  recurrence  they  are  l)y  no  means  perfect  as 
far  as  their  voices  are  concerned;  all  have  considerable  hoarse- 
ness or  huskiness.     Tlie  two  cases  operated  upon  by  the  indirect 
method  date  back  fifteen  and  thirteen  years  ago;  both  were  ideal 
eases   for   either   laryngofissure   or   laryngectomy.     Both   had   re- 
currence.    One   was   operated  l)y   another  surgeon   subsequently 
l)y  laryngectomy,  and  died  within  a  week,  and  the  other  died  of 
general  carcinosis.     The  one  case  operated  upon  by  the  direct 
method  is  too  recent  to  be  of  any  definite  value  as  to  ultimate  re- 
sult, l)ut  I  wisli  to  mention  it  because  the  patient  is  in  excellent 
condition   now,   three   months    after   operation,    with   apparently 
no  recurrence.     I   employed  the  suspension  method  of  laryngo- 
scopy, and  the  performance  of  tliis  procedure  was  the  easiest  of 
any  intralaryngeal  metliod  that  I  have  ever  used.     I  performed 
this  operation  by  tliis  route  because  his  rehxtives  would  not  permit 
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any  external  operation.  As  to  other  methods  of  treatment,  one 
may  enumerate  the  following,  which  are  at  present  in  vogue,  and 
which  I  have  employed  to  some  extent.  I  will,  however,  report 
on  my  result  from  radium  at  this  time,  and  at  some  future  date 
the  results  obtained  from  the  other  remedial  agents. 

1.  Radium. 

2.  X-ray. 

3.  Fulguration  and  diathermia. 

4.  Autolytic  solution. 

5.  Colloidial  copper  and  mercury. 

6.  Trypsin  and  amylopsin. 

In  regard  to  radium,  I  would  say  at  the  outset  that  I  have 
seen  no  permanent  cure ;  in  fact,  there  is  little  encouragement 
for  the  cure  of  cancer  of  the  larynx  when  the  cases  usually  pre- 
sent themselves  to  us  for  this  treatment.  Yet  in  the  evidence 
of  the  remarkable  results  that  are  reported  in  the  treatment  of 
carcinoma  elsewhere  in  the  body,  particularly  in  the  more  super- 
ficial areas,  we  must  not  condemn  this  most  wonderful  remedy 
without  giving  it  a  very  thorough  trial.  I  am  absolutely  certain 
that  superficial  carcinoma  or  epitheliomata  will  disappear,  be- 
cause I  have  treated  such  cases  with  permanent  disappearance  of 
the  growth.  I  am  also  certain  that  in  the  carcinoma  of  the 
larynx  certain  gross  as  well  as  microscopic  changes  take  place 
Avhicli  may  be  taken  as  suggestive  of  destruction  of  the  cancerous 
tissue.  My  experience  with  radium  dates  back  to  1904,  when  I 
published  my  first  report.^  I  experimented  with  a  small  quantity 
of  radium,  being  informed  that  it  was  sufficient  to  influence  bene- 
ficially the  growth  of  cancer.  That  report  I  take  pleasure  in 
passing,  and  it  will  be  noted  that  I  stated  in  the  article  that  I 
had  absolutely  no  result  from  its  use  in  carcinoma  of  the  larynx. 
Since  then  I  know  that  the  information  as  to  sufficiency  of  the 
quantity  was  incorrect;  furthermore,  the  quantity  was  not  what 
it  was  represented  to  me,  although  I  had  it  tested  for  radium. 
After  these  early  experiments  I  gave  up  its  use,  and  not  until 
1909  did  I  again  try  to  treat  a  case  of  carcinoma  of  the  larynx. 
The  patient  was  a  lady,  the  wife  of  a  physician.  At  this  time  I 
employed  a  larger  cpiantity  of  radium,  ])ut  without  any  result. 
The  same  results  followed  its  use  in  three  other  earcinomata  of 
the  larynx,  and  so  I  again  gave  up  its  use  and  made  a  report 
to  that  effect  in  February,  1910." 

Last  year  I  l)egan  to  notice  some  excellent  reports,  particularly 
from  abroad,  on  the  use  of  radium  in  inoperable  carcinoma,  and 
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the  statement  was  made  that  much  larger  quantities  of  radium 
were  necessary.  The  radioactivity  was  found  not  to  be  so  im- 
portant as  the  amount  of  pure  radium — not  radium  salt — that 
was  employed,  although  it  is  only  to  be  utilized  in  the  salt  form. 

At  about  this  time  I  had  a  case  of  carcinoma  of  larynx,  which 
I  have  already  mentioned  and  which  I  will  report  in  detail.  The 
patient  having  read  and  been  told  of  the  wonders  of  radium,  pre- 
ferred to  take  his  chances  with  radium  rather  than  laryngectomy, 
and  I  readily  consented  to  treat  him  by  this  method. 

The  radium  that  I  am  employing  is  the  sulphate  salt  of  radium, 
19.8  milligram,  which  contains  10  milligrams  of  pure  radium 
element.  As  stated  before,  it  is  the  quantity  of  radium  element 
and  not  the  salt  that  is  essential.  When  we  speak  of  how  power- 
ful a  dosage  we  are  employing,  it  does  not  matter  whether  it  be 
the  sulphate,  bromid  or  other  salts  of  radium  that  is  used;  the 
only  difference  between  them  is  that  the  bromid  salt  is  soluble, 
and  the  sulphate  and  others  are  not.  In  addition  to  this  quan- 
tity (19.8  radium  sulphate),  I  borrowed  the  radium  belonging  to 
Dr.  Simpson,  of  Chicago,  11  milligrams  of  radium  with  barium, 
containing  50  per  cent  radium  element,  or  5.5  milligrams.  His 
radium  is  imported  from  the  Curie  laboratory  of  France,  while 
ours  is  the  American  product  of  the  Pittsburg  Radium  Company. 
Both  these  radium  masses  have  been  tested  and  are  guaranteed 
to  contain  the  above  stated  quantities  of  the  element. 

I  have  selected  four  cases  of  larynx  carcinoma,  three  only  of 
which,  however,  are  going  to  be  of  definite  value,  as  the  fourth 
has  discontinued  treatment.  Yet  this  fourth  case  is  worth  while 
mentioning,  inasmuch  as  a  very  interesting  phenomenon  from  the 
effect  of  radium  was  observed  in  his  case. 

Radioaclive  Substances  as  Radium,  Mesothorium  and  Thorium. 

As  we  speak  of  a  Roentgen  ray  emanating  from  the  Crooks 
tube,  so  we  may  speak  of  the  Becquerel  rays  when  employing 
radium,  mesothorium  and  thorium. 

The  qualitative  unit  measurement  of  radium  is  known  as  a 
Curie. 

There  are  three  groups  of  radioactive  substances  considered: 

1.  Uranium. 

2.  Thorium. 

3.  Actinium. 

These  radioactive  substances  are  constantly  undergoing 
changes  and  new  ones  are  thus  developed.     Each  of  these  re- 
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formed  substances  has  a  different  time  limit  as  to  existence  and 
radioactivity ;  for  instance,  in  radium  there  occurs  a  division  into 
radium  emanation  and  a  substance  in  ray  form,  known  as  helium. 
This  radium  emanation  again  sub-divides  into  rays  of  radium 
Avhich  are  spoken  of  as  radium  B,  C,  D,  E,  and  F. 

The  time  limit  of  the  existence  of  radioactivity  is  characterized 
by  what  is  called  "half  period  limit,"  that  is  to  say,  when  about 
one-half  of  its  activity  is  lost.  So,  for  instance,  the  half  period 
limit  of  existence  of  radium  is  spoken  of  as  2,000  years,  while 
the  half  period  limit  of  radium  emanation  is  only  3.8  days,  and 
that  of  thorium  emanation  is  53  seconds. 

In  the  thorium  and  actinium  groups  we  have: 

1.  Thorium. 

2.  Mesothorium  I. 
Mesothorium  II. 

3.  Radiothorium. 

4.  Thorium  X. 

5.  Thorium  emanation. 

6.  Thorium  B,  C,  D,  E. 

There  are  three  types  of  rays  in  these  radioactive  substances, 
namely,  alpha,  beta,  gamma,  and  they  all  have  a  different  pene- 
trating property.  They  are  also  represented  in  different  propor- 
tions. The  alpha,  or  the  most  superficial  rays,  are  at  least  nine- 
tenths  of  the  rays  present.  They  are  always  spoken  of  as  atomic 
particles  of  the  so-called  new  element,  helium.  These  rays  may 
be  easily  filtered,  even  by  thin  paper  or  rubber. 

The  beta  rays  are  somewhat  deeper  in  their  penetration  and 
are  analogous  to  the  cathodal  rays  emanating  from  the  Crooks 
tube.  Some  of  the  beta  rays  have  about  the  penetration  of  tho 
alpha  rays,  that  is,  not  below  the  skin,  while  a  small  proportion 
have  as  great  a  penetration  as  the  gamma  rays.  One-half  of 
the  beta  rays,  however,  can  be  filtered  by  a  5  mm.  thickness  of 
aluminum  plate. 

The  gamma  rays  have  a  tremendous  penetrating  power.  Lead 
plates  of  many  centimeters'  thickness  will  not  absorb  all  of 
them;  however,  there  are  only  a  small  percentage  of  these  rays 
present. 

Filters  are  very  important  in  the  application  of  radium,  in 
order  to  be  able  to  treat  different  depths,  leaving  the  superficial 
areas  untouched. 

The  accurate  measurement  of  radium  application  can  be  equally 
as  well  done  as  in  X-ray,  and  the  "Mache-Unit"  is  employed, 
especially  in  Germany,  for  this  purpose. 


^-j-Q  J.  C.  BECK. 

The  action  of  these  rays  on  the  various  tissues  has  been  very 
carefully  studied  by  Hetwig,  and  he  has  found  that  embryonal 
tissue  especially  was  markedly  retarded  in  its  action,  and  in  many 
instances  destroyed,  by  radium  rays. 

Exner'  has  observed  the  action  of  radium  on  subcutaneous 
cancer,  and  the  following  are  his  findings : 

After  applying  the  radium  (quantity  not  stated)  for  half  an 
hour  each  day  for  one  Aveek,  he  finds  small  necrosis  and  bleeding 
in  the  skin  and  the  underlying  tissue.  The  epithelial  cell  masses 
are  separated,  and  new  formed  connective  tissue  is  seen  in  the 
'interspace.  The  cancer  cells  themselves  do  not  appear  to  be 
changed  at  first,  but  later  are.  Therefore,  there  are  found  two 
types  of  changes  after  treatment  by  radium  in  cancer,  namely, 
new  formed  connective  tissue,  and  destruction  of  the  cancer  cells. 
The  development  of  the  connective  tissue  is  the  most  active  and 
earlier  than  the  destruction  of  the  cancer  cells. 

The  preference  of  radium  to  the  X-ray  in  many  instances  is 
Aery  apparent.  It  is  much  easier  applied  and  can  be  employed 
in  regions  wdiere  the  X-ray  tube  cannot ;  as,  for  instance,  it  can 
be  placed  into  the  tissue  itself  for  an  indefinite  period  of  time. 

It  also  has  the  gamma  rays,  which  are  deeper  than  any  of  the 
rays  thus  far  found  generated  by  the  X-ray  tubes.  The  radium 
employed  is,  as  mentioned  before,  in  the  form  of  salts  and  not  in 
pure  form,  either  sulphate,  bromid  or  otlier  forms,  and  it  may 
be  placed  in  capsule,  tubes  or  on  varnish  plaques.  Solutions  may 
be  employed  of  the  radium  itself,  or  solutions  of  radium  emana- 
tion. 

Time  of  Application. 

Usually  from  one-half  hour  to  two  or  three  hours  is  allowed 
at  first,  but  it  has  been  used  as  long  as  a  w^eek  or  ten  days  at  a 
time.  The  following  formula  indicates  the  method  of  measure- 
ment : 

Ten  mg.  of  radium  employed  for  ten  hours  makes  a  one  hundred 
mg.  hour  application.  The  reaction  to  the  skin  will  guide  one 
in  the  continuing  or  withholding  of  the  application  of  radium. 
One  must  be  very  careful  in  the  use  of  radium  in  close  vicinity 
to  the  eyes,  as  to  possible  affection  of  the  cornea.  These  changes 
have  been  experimentally  produced  on  rabbits  by  Chalupecky.* 

Mesotliorium. 

Ilahn,  who  first  discovered  this  substance,  fijids  that  it  con- 
tains about  25  per  cent  of  radium,  and  lias  a  mucli  shorter  life- 
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time  (a  few  years  ouly).  It  is  a  product  of  thorium.  Oim  of  the 
points  ill  favor  of  mesothorium  is  the  great  quantity  of  soft  beta 
rays  which  it  contains;  another  important  factor  is  the  difference 
in  price,  about  one-third  that  of  radium.  In  consequence  of  these 
factors,  mesothorium  is  very  much  in  demand  in  tlie  treatment 
of  inoperable  carcinoma. 

Thorium  X  is  obtained  in  sohition  and  is  used  as  an  injection 
for  general  treatment  of  carcinoma,  through  the  circulation  as 
well  as  locally  in  the  vicinity  of  the  tumor.  It  is  obtained  in 
ampulla  form.  It  loses  very  rapidly  in  its  action — half  its  value 
on  the  third  or  fourth  day.  At  times  intestinal  disturbances  fol- 
low its  administration,  but  they  are  only  transitory.  It  is  also 
employed  as  a  drink,  in  pills,  gargles,  inhalations,  as  dusting 
powder,  and  salves.  The  time  is  too  recent  to  say  what  the  ulti- 
mate results  will  be  from  its  use,  but  there  are  already  some  evi- 
dences of  good  results. 

Results  from  these  radioactive  substances  are  about  the  same 
as  X-ray.  Superficial  growths  are  very  well  influenced,  and  in 
locations  as  the  alae  of  the  nose,  etc.,  where  one  may  surgically 
remove  the  growth  easily  enough  with  a  defect  remaining  that 
would  require  quite  a  plastic,  radium  will  accomplish  its  results 
with  very  little  scar  formation.  Deep  seated  growths  are  less 
favorably  acted  upon,  yet  by  applying  the  crossfire  action  and 
following  the  principles  of  Gauss  and  Kroenig  in  Koentgen  ray 
treatment  of  deep  penetrations  and  many  points  of  entrance,  re- 
sults similar  to  those  obtained  with  X-ray  were  demonstrated. 
The  gamma  rays  were  found  responsible  for  the  results  o])taiiied 
in  deep  seated  cancers,  the  alpha  and  beta  rays  being  excluded 
by  filters.  These  authors  employ  very  large  quantities  (100  to 
800  mgr.)  of  mesothorium  and  leave  it  in  situ  as  long  as  a  week. 
They  also  combine  Roentgen  and  mesothorium  ray  treatment,  and 
claim  to  obtain  good  results.  It  is  valuable  to  give  a  summary 
of  the  work  of  these  men  (Gauss  and  Kroenig'"')  in  the  treatment 
of  cancer  by  radioactive  substances,  including  X-rays :  Forty- 
six  cases  of  cancer  in  various  organs  of  the  body  were  treated  by 
radioactive  substances  without  operation.  Aside  from  the  rays, 
injections  of  thorium  were  employed.  Five  of  these  eases  died, 
seven  discontinued  treatment,  nineteen  are  still  under  treatment, 
fifteen  cases  can  be  considered  cured,  as  they  do  not  show  any 
symptoms,  and  tissue  from  the  position  of  the  previously  existing 
tumor  examined  microscopically  was  negative  as  to  the  presence 
of  cancer  cells.     Other  sources  report  good  results  from  the  use 
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of  these  radioactive  substances  in  deep  seated  cancer  by  deep 
penetrations.  Biimm"  reports  twelve  cases  of  deep  seated  cancer 
cured  by  this  method  of  treatment.  He  also  believes  in  a  radium, 
mesothorium  and  X-ray  treatment  before  operating  on  a  cancer, 
and  also  in  applying  these  measures  after  operation.  Notwith- 
standing the  fact  that  these  authors  can  obtain  such  good  results, 
it  is  hoped  that,  at  least  at  this  time,  no  one  will  treat  an  operable 
case  of  cancer,  except  superficial  carcinoma  about  the  face,  by 
these  radioactive  substances,  because  there  must  still  be  great 
chances  of  recurrence. 


Bcport  of  Cases. 

Case  1. — Man,  forty-three  years  old;  married.  Three  children 
living  and  well.  Two  brothers  living,  well.  Five  sisters  living, 
well.  Father,  seventy-two  years  old,  living  and  well.  Mother, 
sixty-nine  years  old,  living  and  well.  Patient  has  had  no  illness  up 
to  present  trouble,  except  when  a  child  of  three  years  had  some 
sort  of  hip  disease,  and  could  not  walk  for  more  than  a  year.  About 
three  years  ago  patient  began  to  grow  hoarse  and  consulted  family 
physician,  who  told  him  that  the  trouble  was  due  to  the  strain  of 
shouting  at  a  baseball  game,  and  treated  him  by  inhalations  and 
applications  to  cords;  as  many  as  six  treatments  a  week  for  almost 
two  years,  with  little  or  no  improvement.  He  was  then  advised 
to  see  Dr.  Brobst,  of  Peoria,  who  thought  the  throat  had  been  over- 
treated.  Dr.  Brobst  treated  the  patient  for  three  months,  then 
said  he  feared  cancer  and  referred  the  patient  to  me. 

Upon  examination  of  the  larynx  I  found  a  unilateral  swelling, 
somewdiat  subglottic,  on  the  left  side,  near  the  anterior  commissure. 
There  was  no  interference  in  the  motion  of  the  cords.  General 
physical  examination  was  negative.  Laboratory  examinations,  in 
the  differential  diagnosis  of  tuberculosis  and  syphilis,  were  made 
and  found  to  be  negative.  Under  local  anesthesia  by  indirect  laryn- 
goscopy, I  removed  several  small  pieces  from  the  small  mass  for 
microscopic  examination,  and  it  showed  them  to  be  free  from  any 
suspicious  carcinoma,  but  proved  to  be  simply  inflammatory  in 
character.  Several  weeks  later,  in  consulting  with  his  attending 
specialist,  we  decided  that  there  was  an  increase  in  the  hoarseness 
as  well  as  an  increase  in  the  growth.  It  was  decided  that  a  laryn- 
gotomy  should  be  done,  more  as  a  preventive  measure  against  car- 
cinoma development. 
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On  May  26,  1913,  under  general  intratracheal  insufflation  anes- 
thesia of  ether,  laryngotomy  was  performed.  We  removed  an 
oblong  mass  the  size  of  a  small  cherry,  from  the  left  side,  and  with 
it  considerable  healthy  tissue  (method  as  suggested  by  Green  of 
Boston).  The  thyroid  cartilage  was  approximated  and  the  soft 
tissues  were  sutured ;  no  tracheotomy  was  employed. 

Patient  had  considerable  reaction  and  difficulty  in  breathing  for 
about  forty-eight  hours,  but  within  ten  days  completely  recovered 
and  primary  union  took  place.  Patient  returned  home  for  observa- 
tion by  his  specialist,  and  after  a  week  the  doctor  informed  me 
that  the  larynx  was  filling  up.  Believing  it  to  be  granulations,  I 
advised  local  applications  of  silver  nitrate.  Subsequently  the  histo- 
logic examination  of  the  mass  removed  at  the  operation  showed  a 
suspicious  area  of  carcinoma. 

The  symptoms  were  not  relieved,  in  fact  the  laryngeal  obstruc- 
tion increased ;  patient  came  back  in  a  week  in  great  distress  for 
air  and  a  hurried  tracheotomy  was  performed. 

Examination  revealed  that  the  entire  larynx  was  practically  filled 
out  with  a  reddish  granulating  mass.  His  physician  and  I  decided 
that  the  best  thing  to  do  was  to  reopen  and  clean  out  the  interior 
of  the  larynx,  which  was  done.  The  histologic  examination  of  this 
mass  proved  it  to  be  a  rapidly  growing  carcinoma,  and  we  therefore 
advised  a  laryngectomy.  This  was  mentioned  to  the  patient,  but 
he  refused,  preferring  to  be  treated  by  radium. 

In  July,  5  mgr.  of  radium  element  (Curie),  (property  of  Dr. 
W.  A.  Simpson),  or  11.8  radium  bromid  50  per  cent,  was  placed 
within  the  laryngofissure  against  the  tumor  mass  and  allowed  to 
remain  thirty  minutes.  This  treatment  was  given  tri-weekly.  gradu- 
ally increasing  a  few  minutes  each  time,  until  at  the  end  of  two 
weeks  it  was  employed  for  one  hour,  three  times  a  week.  This  line 
of  treatment  was  continued  for  about  one  month,  during  which  a 
distinct  improvement  was  noticed.  The  laryngofissure  now  began 
to  be  quite  narrow,  so  much  so  that  the  radium  introduction  was 
impossible.  It  was  necessary  to  reopen  it  in  order  to  carry  out 
these  treatments.  At  the  end  of  six  weeks  the  introduction  of  the 
radium  in  the  fissure  had  to  be  abandoned,  but  it  was  applied  ex- 
ternally, as  near  the  seat  of  the  growth  as  possible.  At  the  end  of 
two  months  we  noted  an  involvement  of  the  opposite  side  of  the 
larynx  and  considerable  swelling  of  the  whole  thyroid  region.  Par- 
ticles of  suspicious  carcinoma  tissue,  with  which  the  radium  had 
been  in  contact,  were  removed,  and  the  histologic  examination 
showed  changes  in  the  epithelium  in  form  of  shriveling  and  in- 
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activity,  but  quite  a  new  formation  of  connective  tissue.  At  no 
time,  however,  did  the  epithelial  cells  disappear.  At  the  same  time 
no  decision  was  reached,  and  probably  the  only  course  to  pursue 
was  laryngectomy,  since  the  radium  was  not  improving  the  condi- 
tion, which  was  probably  due  to  the  fact  that  the  quantity  was  not 
sufficient  to  destroy  the  carcinoma.  Patient  again  refused  laryn- 
gectomy and  preferred  to  experiment  with  larger  quantities  of 
radium. 

On  September  30th,  10  mgr.  of  radium  element,  or  19.8  radium 
sulphate  70  per  cent  was  obtained  (Pittsburgh  Radium  Co.)  by  us, 
and  treatment  begun  a  few  days  later,  employing  the  5  mgr.  of 
radium  element,  or  11.8  radium  bromid,  mentioned  above,  together 
wdth  the  10  mgr.  radium  element,  or  19.8  radium  sulphate,  by  the 
crossfire  system. 

The  larger  amount  was  placed  within  the  existing  laryngo- 
fissure,  and  the  smaller  amount  externally,  and  allowed  to  re- 
main in  situ  for  about  two  hours.  This  crossfire  treatment 
was  given  three  times  a  w^eek  for  the  same  period  of  time  at  each 
treatment.  On  the  alternating  days  the  larger  amount  was  used 
alone  for  the  same  length  of  time  (two  hours),  within  the  laryngo- 
fissure.  Within  ten  days  marked  improvement  was  noticed,  in 
that  the  laryngofissure  became  larger,  the  swelling  subsided,  and 
inspection  within  the  fissure  could  be  easily  obtained.  Not  only 
did  the  local  condition  improve,  but  his  general  condition  as  well, 
for  he  gained  sixteen  pounds  in  weight  within  three  weeks. 

This  line  of  treatment  was  continued  for  six  weeks,  at  which 
time  symptoms  were  noted,  namely,  evening  temperature,  100°  to 
101°  F.,  a  general  breakdown  with  corresponding  loss  of  weight, 
appetite,  and  sleep.  Treatments  were  now  discontinued  in  the  be- 
lief that  the  trouble  was  due  to  some  toxemia  from  the  excessive 
use  of  the  radium.  The  patient  was  sent  home  for  ten  days,  to  see 
what  efifeet  rest  from  treatment  would  have  on  this  general 
condition. 

Patient  returned,  stating  that  his  condition  was  improved ;  he 
had  no  fever  when  treatments  were  suspended. 

Repeated  removal  of  small  pieces  of  tissue  for  microscopic  ex- 
amination during  these  treatments  always  showed  the  same 
changes,  namely,  that  the  epithelium  did  not  stain  very  distinctly, 
and  there  was  an  increase  in  connective  tissue. 

About  two  months  after  crossfire  treatment  with  radium,  we 
noted  a  swelling  in  the  right  side,  in  the  region  of  the  thyroid 
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cartilage,  but  positively  no  evidence  of  any  gland  in  the  region  of 
the  neck,  or  any  other  metastases  in  any  part  of  the  body. 

On  December  12th,  radium  treatment  was  again  given,  now 
being  employed  in  the  large  dose  (19.8),  within  the  larynx  as  well 
as  externally  over  the  site  of  the  swelling,  on  alternating  days,  two 
hours  at  each  sitting.  Apparently  there  was  no  improvement  fol- 
lowing this  treatment ;  in  fact,  swelling  on  the  right  side  seemed  to 
be  increasing  in  size. 

All  this  time  there  was  practically  no  interference  witli  tlie 
action  of  swallowing,  and  upon  examination  by  way  of  the  oral 
cavity  a  general  edema  about  the  arytenoids  was  noted. 

^Making  a  small  incision  quite  distant  from  the  laryngofissure 
over  this  right  sided  swelling  mentioned  above,  in  order  to  remove 
a  small  piece  for  microscopic  examination,  I  came  upon  an  area 
the  size  of  a  small  hazel  nut,  which  felt  very  soft,  and  when  incised 
it  was  found  to  contain  not  a  particle  of  fluid  or  substance,  but  it 
was  only  a  dead  space.  Small  pieces  of  tissue  excised  from  this 
region  were  subsequently  found  by  microscopic  examination  to  be 
carcinomatous.  This  incision  was  united;  it  healed  by  first  in- 
tention. 

Patient  seemed  to  be  gradually  getting  systemically  worse,  so 
far  as  his  general  condition  was  concerned,  but  daily  treatment  was 
continued,  always  for  two  hours,  for  another  month.  Suddenly  the 
entire  integument  over  the  right  side  of  the  thyroid  region  broke 
down  and  there  appeared  a  cauliflower  mass.  On  manipulation  this 
mass  appeared  to  be  entirely  free  from  surrounding  tissues  except 
at  the  upper  i)ortion  near  the  thyroid  cartilage,  and  it  seemed  as 
though  it  could  be  lifted  out.  Believing  that  a  great  deal  of  septic 
absorption  from  this  mass  was  causing  the  patient's  elevation  of 
temperature,  I  decided  to  remove  it  bluntly,  and  it  came  off  en 
masse  with  practically  no  bleeding  or  pain.  The  temperature  re- 
mained normal  for  several  days  after  this  procedure.  Radium 
treatment,  however,  was  still  continued,  and  patient  showed  de- 
cided improvement  locally  as  well  as  generally. 

Since  January  15th,  radium  treatment  was  given  three  hours 
at  a  time,  and  occasionally  it  was  left  within  the  larynx  for  a 
twelve  hour  stretch.  Improvement  in  the  local  as  well  as  general 
condition  was  very  apparent,  and  the  excision  of  particles  of  tissue 
from  the  suspicious  area,  made  in  ]\rarch,  showed  microscopically 
that  the  carcinoma  cells  lost  their  staining  ability,  especially  their 
nuclei.     The   connective  tissue  was  found  in  a  peculiar  arrange- 
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ment,  in  that  the  fibroid  band  appeared  to  be  greatly  spaced,  and 
there  were  many  areas  of  round  cell  infiltration. 

March  15th  the  patient  was  in  excellent  physical  condition,  and 
the  local  appearance  of  the  larynx  treated  by  radium  was  good. 
A  thorough  physical  examination  failed  to  disclose  any  metastasis 
anywhere.  The  Abderhalden  test,  as  well  as  the  urochrom  test 
(Davis),  were  strongly  positive  for  carcinoma. 

]\Iarch  20th  the  patient  developed  an  uncontrollable  cough  and 
a  very  marked  cachetic  condition.  Patient  refused  nourishment 
and  wished  to  sleep  all  the  time.  A  metastatic  condition  of  the 
lungs  was  suspected.  The  radium  treatment  was  discontinued  and 
patient  sent  home,  in  expectation  of  a  fatal  termination.  The 
local  condition  of  the  larynx,  however,  was  looking  very  favorable. 

May  20th.  Saw  patient  in  consultation  with  Dr.  Brobst  while 
in  this  city,  and  found  a  remarkable  change  in  the  patient,  in  that 
he  appeared  more  emaciated,  much  better  color,  taking  liquid  food 
and  more  interested  in  everything  about  him.  Temperature  nor- 
mal, and  the  right  side  of  the  laryngofissure  appears  healed,  smooth 
and  soft.  On  the  opposite  side  there  still  appears  to  be  evidence 
of  cancer.    It  is  intended  to  employ  more  radium  on  the  patient. 

There  is  a  peculiar  phenomenon,  as  mentioned  by  the  patient 
and  his  family,  and  that  is,  on  the  approach  of  a  storm,  especially 
when  accompanied  by  lightning,  he  exhibits  some  uneasiness  so 
that  he  cannot  remain  still  or  in  one  position  more  than  two  or 
three  seconds,  continually  moving  about  until  the  storm  has  passed. 
There  is  also  noted  a  paralysis  of  the  left  big  toe.  Otherwise  no 
glands  or  metastases  can  be  determined  anywhere. 

Case  2. — Mr.  B.,  fifty-three  years  old,  referred  to  me  hy  Dr. 
Dorsey  and  Dr.  Seidel,  of  Wichita,  Kansas,  for  laryngectomy.  The 
patient  arrived  in  a  state  of  such  marked  dyspnea  that  it  was 
necessary  to  perform,  an  immediate  tracheotomy.  His  cancer,  though 
marked,  was  confined  entirely  within  tlie  larynx,  and  if  laryn- 
gectomy had  been  performed  he  might  have  been  saved.  The 
hurried  tracheotomy  under  local  infiltration  anesthesia  had  such 
an  effect  on  him  that  he  refused  the  laryngectomy,  and  returned 
home  with  his  tracheotomy  tube.  Eight  months  later  he  returned, 
wishing  to  have  the  radium  treatment  tried  on  him.  He  now  had 
esophageal  obstructions  so  that  not  even  fluids  could  be  swallowed. 
There  was  also  marked  infiltration  of  the  neck  from  the  cancer; 
in  other  words,  an  inoperable  carcinoma  was  present. 
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We  now  placed  the  10  mgr.  radium  element  as  far  back  into 
the  pharynx  and  as  near  the  diseased  tissue  as  possible,  and  the 
5.5  mgr.  radium  element  on  the  outside  of  the  neck  for  crossfire 
action.  This  was  allowed  to  remain  for  two  hours  at  first.  Fol- 
lowing the  first  treatment  a  tremendous  flow  of  saliva,  two  and  a 
half  pints  in  twenty-four  hours,  occurred.  This  same  treatment 
was  repeated  daily  for  about  one  week,  and  outpouring  of  saliva 
was  always  greatest  right  after  the  treatment.  In  about  two  weeks 
he  was  unable  to  swallow  anything  at  all,  so  that  it  was  necessary 
to  feed  him  by  rectum.  In  accordance  with  my  advice,  a  gas- 
trostomy was  performed  under  local  anesthesia  by  Dr.  C.  Beck, 
with  excellent  results.  When  he  recovered  from  this  operation  I 
made  a  tunnel  on  the  side  of  the  neck  right  into  the  greater  tumor 
mass,  for  the  implantation  of  the  radium  tube.  I  placed  the  10 
mgr.  radium  element  into  this  tunnel  and  the  55  mgr.  radium 
element  on  the  opposite  side  for  crossfire  action.  This  was  allowed 
to  remain  at  first  for  two  hours  at  a  time,  for  one  week.  There 
was  noted  an  improvement  in  swallowing  as  well  as  a  diminution 
in  the  size  of  the  tumor.  I  then  decided  to  leave  the  radium  in  this 
tunnel  all  night,  and  there  occurred  a  still  greater  improvement 
in  swallowing  and  reduction  in  size  of  the  tumor.  But  right  here 
we  noted  what  others  have  noted  from  too  prolonged  application 
of  radium,  namely,  a  rapid  decline  of  the  general  strength  of  the 
patient.  We  learned  from  this  case  the  positive  effect  of  the 
radium  on  the  size  of  the  cancer,  and  the  very  deleterious  effect  of 
prolonged  application  of  strong  doses  of  radium.  The  patient's 
family,  fearing  that  he  might  die  in  Chicago,  decided  to  take  him 
home,  but  up  to  the  present  time,  six  months  since,  he  is  still  alive, 
although  I  understand  sinking. 

About  one  month  later  the  patient  developed  marked  brain 
(mental)  symptoms  and  died  from  general  asthenia. 

Case  3. — Mr.  W.,  fifty-two  years  of  age,  brought  to  the  hospital 
with  severe  bleeding  from  the  mouth,  great  difficulty  in  swallowing, 
and  marked  swelling  on  the  left  side  of  the  neck.  Examination 
revealed  laryngoesophageal  carcinoma,  with  involvement  of  the 
base  of  the  tongue  and  left  inferior  tonsillar  region;  in  other 
words,  an  inoperable  case.  I  decided  to  ligate  the  common  carotid, 
the  tumor  on  the  neck  preventing  tying  the  external.  While  doing 
this  I  also  excised  this  secondary  tumor  mass  and  preserved  it 
under  the  strictest  aseptic  precaution,  for  the  purpose  of  making 
of  autolytic  solution  according  to  the  method  of  Fichera.  The 
bleeding  stopped  and  the  patient  gained  some  in  strength.     The 
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physician  and  patient  both  were  desirous  of  trying  the  radium 
treatment,  and  this  was  done.  In  this  instance  w^e  applied  it  for 
a  period  of  two  and  three  hours  each  day,  to  different  points  about 
the  tumor,  using  only  10  mgr.  of  radium  element.  As  in  the  second 
case,  the  same  phenomena  were  observed  as  to  the  excessive  flow 
of  saliva,  but  not  as  to  the  rapid  disappearance  of  the  tumor;  on 
the  contrary,  the  tumor  grew  more  rapidly,  and  after  about  six 
weeks  I  was  compelled  to  perform  tracheotomy.  In  due  time  (sixty 
days  from  the  time  the  external  secondary  carcinoma  was  removed) 
the  autolytic  serum  injections  were  given,  but  apparently  with  no 
success.  The  neck  infiltration  became  so  marked  as  to  cause  great 
edema  of  the  tongue,  so  that  the  anterior  portion  became  decubitic 
on  resting  on  the  teeth,  and  a  portion  of  it  sloughed  away.  In 
spite  of  all  this,  the  patient  is  able  to  swallow  liquids  quite  freely, 
and  is  keeping  up  his  strength  fairly  well.  Routine  general  exam- 
ination failed  to  reveal  any  metastasis  elsewhere  in  the  body. 
From  this  case  we  have  learned  that  the  action  of  the  radium  has 
been  negative  as  to  retardation  or  disappearance  of  the  growth, 
and  also  that  the  use  of  the  autolytic  solution  was  not  followed  by 
its  supposed  result.  Very  little  pain  present,  as  in  the  other  two 
cases. 

Patient  died  about  six  weeks  since  the  reading  of  this  paper 
from  general  asthenia.    There  were  no  metastases  to  be  found. 

Case  4. — A  man,  fifty-six  years  old,  who  was  referred  to  me  with 
a  diagnosis  of  tubercular  laryngitis  which  would  probably  call  for 
a  tracheotomy,  as  he  had  considerable  difficulty  in  breathing  at 
times. 

Upon  examination  I  found  that  there  Avas  involvement  of  the 
larynx  as  well  as  those  of  the  base  of  the  tongue  and  upper  part  of 
the  esophagus.  His  sputum  and  general  physical  examination,  in- 
cluding radiograpli  of  the  chest,  show  negative  findings  as  to  tuber- 
culosis. Wassermann  was  also  negative.  By  means  of  suspension 
laryngoscopy  the  original  findings  by  indirect  method  were  verified, 
and  small  pieces  were  removed  for  microscopic  examination.  These 
showed  unmistakable  evidences  of  a  carcinoma.  This  being  an  in- 
operable case,  radium  treatment  was  begun.  (November  4,  1913.) 
At  first  the  10  mgr.  radium  element  was  placed  into  the  pharynx, 
as  near  tlie  seat  of  the  cancer  as  possible,  and  5  mgr.  radium  element 
externally.  The  patient  had  so  much  difficulty  in  l)reathing  while 
the  radium  tube  was  in  his  mouth,  that  that  method  had  to  be  dis- 
continued.    We  then   placed  the  10  mgr.  of  radium  element  ex- 
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ternally  on  the  right  side  of  the  neck,  as  near  the  cancer  as  possible, 
and  the  5  mgr.  radium  element  on  the  opposite  side  for  crossfire 
action.  The  seances  lasted  for  two  hours.  After  one  month  of 
such  daily  treatments  we  discontinued  the  5  mgr.  radium  element 
and  applied  the  10  mgr.  of  radium  element  externally  on  the  right 
side,  near  the  cancer,  for  three  hour  sittings.  The  patient  had  con- 
siderably more  difficulty  in  swallowing  tlian  at  first,  and  there  was 
much  tenderness  and  distinct  evidence  of  a  skin  burn,  but  there 
were  no  evidences  of  glands  or  other  metastasis  distant  from  the 
growth.  The  patient  lost  about  six  pounds  since  he  began  treat- 
ment. The  excess  of  the  flow  of  saliva,  as  in  the  other  cases,  was 
very  marked  at  first,  but  gradually  it  diminished  so  that  the  flow 
became  about  normal.  Examination  of  the  involved  area,  four 
months  later,  showed  some  edema  of  the  soft  palate  on  the  right 
side  and  some  spreading  of  the  cancer  locally.  Not  being  encour- 
aged by  the  progress,  and  being  very  homesick,  the  patient  left  for 
his  home,  resigned  to  his  fate  of  succumbing  to  this  disease.  After 
about  one  week  at  his  home  the  family  discovered  him  dead,  ap- 
parently during  sleep. 

The  observations  I  made  in  this  case  were : 

1.  It  was  not  necessary  to  perform  a  tracheotomy,  which  four 
months  previous  appeared  almost  indispensable. 

2.  As  in  the  other  cases,  there  was  no  formation  of  distant 
metastasis. 

3.  There  was  no  pain,  as  is  usually  present  in  these  cases.  The 
excessive  flow  of  saliva  after  each  application  of  radium  was 
present,  but  later  ceased. 


Conclusions. 

1.  None  of  these  cases  of  carinoma  of  the  larynx  ran  the  course 
that  similar  cases  do  without  radium  treatment. 

2.  Distinct  destructive  changes,  even  microscopically  proven,  of 
the  cancer  were  observed. 

3.  Pain  was  practically  absent. 

4.  The  action  of  the  radium  differed  in  some  of  the  cases,  as  in 
two  the  growths  disappeared  at  least  for  a  time,  while  in  two  it  did 
not :  in  fact,  the  cancer  grew. 

5.  The  effect  of  the  radiiun  on  the  salivary  apparatus  was  very 
distinct. 
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6.  General  symptoms  similar  to  the  cachexia,  but  still  differing 
in  some  ways,  could  be  seen  whenever  the  radium  was  used  for  any 
prolonged  period. 

7.  From  the  positive  results  obtained  by  the  writer  in  some 
of  the  superficial  carcinoma  of  the  nose,  mouth  and  palate,  and  from 
the  good  results  of  others  who  treat  superficial  cancers,  it  is  the 
belief  of  the  writer  that  much  larger  doses  of  radium  element  em- 
ployed in  the  treatment  of  carcinoma  of  the  larynx  would  possibly 
cure  such  conditions,  especially  if  employed  early. 
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DISCUSSION. 

Dr.  Canfield.  My  experience  with  the  use  of  radium  has  been  so 
limited  that  I  feel  I  cannot  say  very  much.  The  only  experience  I 
have  had  in  treatment  with  radium  has  been  limited  to  carcinoma  of 
the  jaw.  I  have  sent  these  cases  to  Dr.  Abbe  of  New  York.  All  the 
patients  have  died.  The  results  have  been  very  unsatisfactory.  Early 
in  the  treatment  there  has  always  been  a  very  marked  improvement. 
Large  masses  of  the  tumor  sloughed  away.  With  the  passage  of  time, 
recurrence  has  been  more  and  more  rapid.  While,  of  course,  the 
application  of  radium  once  a  week  would  seem  to  be  of  service,  it 
should  be  made  more  and  more  frequent  until  it  is  sure  that  the  case 
is  going  to  be  a  successful  one.  My  own  experience  has  been  very  un- 
satisfactory. The  fact  that  cases  seem  to  do  well  is  very  comforting 
for  only  a  short  time. 

I  think  some  of  the  cases  which  have  been  successful  during  radium 
treatment  have  been  those  cases  in  which  a  diagnosis  has  been  made  very 
early  and  before  any  distinct  evidence  of  neoplasm  had  been  made  out. 
The  patient  whom  I  had  in  mind, — the  diagnosis  was  a  histological  one. 

In  the  very  early  stages  of  carcinoma,  I  think  an  endolaryngeal 
operation  does  better  than  radium.  I  showed  a  couple  of  these  cases 
yesterday.  I  think  they  will  be  successful,  if  the  tissue — all  of  that 
kind  of  tissue — can  be  removed.  If  the  mucus  membrane  of  the  laryn- 
geal cavity  can  be  restored,  it  looks  to  me  as  though  some  result  can  be 
hoped  for.  If,  however,  the  infiltration  has  been  long  established,  no 
result  can  be  long  expected. 

In  regard  to  eosin,  I  think  that  same  fac-simile  is  noted  with  refer- 
ence to  tissue  stains. 

Dr.  Beck  stated  that  some  of  his  cases  had  terminated  unsuccessfully 
in  a  week  or  so.     I  lost  a  case  twelve  hours  after  operation.     The  patient 
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suffered  no  check  in  temperature;  temperature  99,  body  warm,  perfectly 
conscious,  breathing  freely,  showing  no  bad  results  from  his  operation 
except  gradual  increase  in  heart  and  respiration  until  the  pulse  became 
so  rapid  it  could  not  be  counted,  and  the  respiration  became  so  rapid,  as 
high  as  60  or  70  a  minute — this  patient  died,  was  conscious  to  the  last 
instant  of  his  life. 

It  is  simply  a  result  of  the  tremendous  irritation  of  the  vagus. 

Dr.  Thompson.  In  Cincinnati  we  were  favored  with  a  lecture  on  the 
use  of  radium  in  the  treatment  of  cancer.  The  conclusion  that  I  reached 
was  that  in  some  forms  radium  was  very  active.  The  results  which 
were  very  noticeable  were  dangerous  burns  of  the  mouth,  so  that  in 
the  light  of  the  best  knowledge  that  we  have  at  the  present  time,  the 
effect  of  the  use  of  radium  is  limited  to  the  sarcomata. 

To  me  there  has  always  seemed  to  be  a  mysterious  element  in  cancer 
of  the  larynx.  Dr.  Canfield  spoke  of  the  irritation  of  the  pneumo- 
gastric. 

Eight  years  ago  I  was  called  in  the  country  and  found  a  patient  who 
had  a  large  white  tumor  in  the  larynx.  I  told  him  I  would  do  a 
tracheotomic  operation.  I  simply  put  a  tracheotomy  tube  in  to  let  the 
man  breathe  a  little  longer,  and  after  a  short  interval  I  sent  him  home. 
Patient  went  home  breathing  comfortably,  and  I  heard  nothing  of  the 
case  for  nine  months,  and  then  the  doctor  who  had  seen  him  originally 
called  up  long  distance  and  wanted  to  know  about  the  tracheotomy 
tube.  He  came  up  and  I  found  there  was  no  tumor  of  the  larynx, 
trachea,  or  nothing  about  the  larynx.  The  case  had  been  treated  for 
syphilis  but  in  some  way  that  tumor  entirely  disappeared. 

If  any  of  you  expect  to  buy  radium,  do  not  do  it.  There  are,  in  half 
a  dozen  laboratories  in  the  United  States  just  now,  a  new  form  of  X-ray 
tubes.  The  current  passes  through  the  tube  and  gives  the  X-ray  ray. 
If  the  tube  is  successful,  you  will  be  able  to  get  it  for  a  little  money, 
something  that  will  be  just  as  good  as  radium. 

Dr.  Hubbard.  Another  point  I  would  like  to  mention,  and  that  is 
with  reference  to  the  statistics  on  laryngotomy.  The  patient  was  sent 
to  a  distinguished  surgeon  on  account  of  papilloma  of  the  larynx,  and 
in  a  letter  from  the  surgeon  he  advised  immediate  laryngotomy.  The 
patient  returned.  I  have  treated  him  a  short  time.  Dr.  Laselle  treated 
him  some  time,  and  by  a  thyro-cauterization  the  growth  practically  dis- 
appeared. That  was  ten  years  ago,  and  the  patient  is  absolutely  well 
now.  That  shows  the  hasty  opinion  of  some  surgeons.  It  was  a  very 
bad  case  for  a  favorable  result.  An  instance  of  that  kind  makes  one 
exceedingly  suspicious  of  the  reliability  of  the  statistics. 

Dr.  Laselle.  It  was  simply  a  case  of  papilloma  of  the  larynx.  Some 
surgeons  diagnosed  it  differently.  A  noted  surgeon  thought  it  was 
carcinoma  and  advised  the  removal  of  the  larynx. 

Dr.  Shurly.  I  would  like  to  state  that  Dr.  J.  W.  Vaughan  of  this 
city  has  a  method  of  inoculation  for  cancer  in  the  experimental  stage 
and  there  have  been  some  very  favorable  cases.  It  seems  to  me  that 
that  is  ideal — that  we  have  to  look  forward  to  some  method  of  general 
inoculation  that  will  reach  these  cases  in  their  early  stages  after 
development,  because  we  all  know  what  laryngectomy  usually  means. 
We  all  know  how  terrific  the  effects  of  some  of  these  operative  proced- 
ures are. 


A  CASE  OF  RECURRING  LARYNGEAL  POLYPI  WITH 

TETANY. 

By    n.    BISHOP    CANFIELD,    M.    D.,    Ann    Arbor,    Mich. 

Patient  Jacob  H.,  2i/4  years  old.  Patient  has  been  gradually 
growing  hoarse  during  the  past  six  months.  For  the  past  week  or 
ten  days  he  has  been  showing  increased  dyspnea.  Since  yesterday 
breathing  has  been  labored.  Cyanosis  has  been  present  for  several 
hours. 

Examination:  Well  nourished  child,  gasping  for  breath  and 
showing  marked  cyanosis.  Hurried  physical  examination  showed 
pulse  160  and  somewhat  irregular,  respirations  irregular  and  gasp- 
ing with  great  inspiratory  dyspnea.  Lungs  show  many  small  rales 
both  forward  and  back,  no  superficial  evidence  of  laryngeal  struma. 

Hurried  tracheotomy:  A  low  tracheotomy  was  attempted,  but 
on  account  of  a  large  thymus  this  was  abandoned  in  favor  of  a 
high  operation.  Following  tracheotomy  free  respiration  was  es- 
tablished. The  child  was  transferred  a  week  later  to  the  care  of 
the  laryngologist  of  its  home  city. 

Nine  months  later  the  child  was  seen  for  the  second  time.  The 
mother  said  that  the  physician,  to  whom  the  patient  had  been  re- 
ferred, stated  that  the  child  would  be  obliged  to  wear  a  tube  for 
the  rest  of  its  life  and  that  nothing  more  in  the  way  of  an  op- 
eration would  be  of  service.  Consequently  the  tube  has  been  allowed 
to  remain  in  position  for  nine  months  without  having  been  removed 
even  for  the  purpose  of  cleaning. 

Examination:  The  tube  was  in  position  and  through  it  respira- 
tion \vas  somewhat  labored.  The  tissues  around  the  tube  were 
reddened  and  infected  and  there  was  considerable  mucopurulent 
discharge  in  the  wound.  Attempted  removal  of  the  tube  for  the 
purpose  of  cleaning  it  was  accompanied  by  brisk  hemorrhage.  This 
was  stopped  with  some  difficulty  and  the  tube  replaced.  A  day  or 
two  later  the  tube  was  removed  and  the  trachea  was  examined 
through  the  bronchoscope.  Granulation  tissue  and  masses  of 
papilloma  were  discovered  extending  down  through  the  trachea 
to  the  level  of  the  lower  end  of  the  tube.  These  masses  of  tumor 
were  removed  and  applications  of  absolute  alcohol  were  made  to 
the  masses  of  tumor  whicli  filled  the  larynx.  The  child  daily  })e- 
came  more  unmanageable  and  was  discharged  temporarily  from  tlie 
hospital  still  wearing  the  tube. 
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July  14th,  1913.  Two  months  later  the  child  remaining  un- 
manageable, a  thyrotomy  was  done  under  ether  and  the  tumor  was 
thoroughly  removed.  It  was  discovered  at  this  time  that  the  tumor 
filled  the  region  at  the  base  of  the  tongue  very  completely  and  ex- 
tending up  over  the  epiglottis  as  well  as  downward  to  the 
tracheotomy  tube.  A  scissor  dissection  was  performed  and  the  base 
of  the  growth  cauterized  with  alcohol.  The  larynx  was  then  packed 
with  iodoform  gauze  and  the  tracheotomy  tube  reinserted. 

July  24th,  1913.     Ten  days  later  tracheotomy  tube  was  removed. 

July  29th,  1913.  After  having  breathed  satisfactorily  through 
the  mouth  for  five  days,  the  child  suddenly  became  dyspneic  and 
the  tube  was  replaced  by  the  interne. 

August  11th,  1913.  Two  weeks  later  examination  through 
bronchoscope  showed  larynx  filled  with  edematous  tissue  and  a 
week  later  patient  discharged,  with  tracheotomy  tube  in  place. 

October  8th,  1913.  Two  months  later.  Removal  of  tracheotomy 
tube  and  insertion  of  intubation  tube.  With  the  exception  of  once 
when  the  patient  coughed  up  the  intubation  tube,  which  was  re- 
placed by  a  larger  intubation  tube,  progress  of  the  case  was  un- 
eventful for  over  two  months. 

December  13th,  1913.  Two  months  later.  On  account  of  the 
fact  that  respiration  through  the  intubation  tube  had  been  free 
for  two  months,  it  was  decided  to  attempt  its  removal.  By  means 
of  suspension  laryngoscopy,  the  larynx  was  found  to  be  free  of 
tumor  and  the  tube  to  be  clear.  Following  removal  of  the  tube 
respiration  was  free  for  several  minutes  only  after  which  edema 
following  release  of  pressure  closed  the  larynx.  The  child  was  re- 
placed on  the  suspension  apparatus  and  the  intubation  tube  rein- 
serted. The  patient  breathed  perfectly  for  some  minutes  after 
which  the  masses  of  edematous  mucous  membrane  covered  over  the 
top  of  the  tube,  on  which  account  the  necessity  of  replacing  the 
tracheotomy  tul)e  was  apparent.    This  was  done. 

December  13th,  1913.  Five  hours  later,  after  having  reacted 
well  from  the  anesthetic,  the  child  complained  of  being  cold  and 
developed  a  tremor  of  the  hands,  arms  and  face,  resembling  a  chill. 
His  temperature  was  103.8,  pulse  180,  respiration  28-40,  and  he 
was  sweating  profusely.  Within  a  couple  of  hours  the  tremor  had 
developed  into  clonic  convulsions  beginning  in  the  face  with  rhyth- 
mic opening  and  closing  of  the  mouth.  Immediately  the  face  and 
arms  took  part,  the  thumbs  were  flexed  upon  the  palms  and  the 
fingers  flexed  over  the  thumbs,  but  could  be  easily  opened.  Soon 
the  legs  became  involved,  the  thighs  were  flexed  upon  the  abdomen. 
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So  severe  were  some  of  the  convulsions  that  the  bed  shook.  The 
patient  soon  became  stuporous.  The  convulsive  seizures  became 
more  and  more  severe  and  frequent  until  they  were  practically 
continuous.  After  several  hours  of  practically  continuous  clonic 
convulsions,  the  attacks  became  rather  less  severe.  Between  at- 
tacks he  appeared  totally  oblivious  to  his  surroundings  but  could  be 
aroused  and  calcium  lactate  grains  six  four  times  a  day  were 
ordered  and  gastric  lavage  was  practiced. 

December  12th,  1913.  For  hours  at  a  time  the  convulsions  were 
practically  continuous.  Following  them  there  were  periods  dur- 
ing which  the  child  was  comparatively  quiet.  Opisthotonos  ap- 
peared and  became  marked.  Stupor  remained.  Temperature, 
pulse  and  respiration  remained  high.  Parathyroid  extract  grains 
one  t.  i.  d. 

December  10th,  1913.  Opisthotonos  increased  and  an  erythema- 
tous rash  appeared  over  chest  and  face.  The  patient  threw  himself 
about  in  bed  and  usually  lay  on  the  left  side. 

December  16th,  1913.  Three  days  after  the  first  tremor  was 
noted,  the  convulsions  lost  their  clonic  character  and  became  dis- 
tinctly tetanic.  From  then  on  the  ease  was  plainly  one  of  tetany. 
Trousseau's  symptom:  i.  e.,  the  production  of  the  attack  by  com- 
pressing the  venous  trunks  was  present  though  not  very  prompt. 
Chvostek's  symptom:  i.  e.,  the  production  of  twitching  by  tapping 
on  the  facial  could  be  elicited. 

December  26th,  1913.  For  ten  days  the  attack  persisted  with 
the  greatest  severity.  The  tetanic  convulsions  were  more  or  less 
continuous,  the  opisthotonos  was  marked,  stupor  was  deep, 
temperature,  pulse  and  respiration  remained  high  and  the  child 
became  gradually  weaker  although  nourishment  was  taken  rather 
well.  It  became  apparent  that  the  child  was  blind  or  nearly  so. 
The  opthalmologic  report  showed  moderate  optic  neuritis  with 
edema  of  the  retinae.    Convulsions  were  not  noted  on  the  13th  day. 

From  then  on  the  recovery  was  uneventful.  The  child  gained 
in  strength,  vision  returned  slowly  but  steadily  until  now  it  is  ap- 
parently good,  although  the  age  of  the  child  makes  an  accurate 
estimation  impossible.  The  present  condition  of  the  child  is  satis- 
factory. He  is  still  wearing  the  tracheotomy  tube  but  this  will,  I 
think,  be  removed  without  trouble  in  the  near  future.  I  had  ex- 
pected to  take  it  out  before  this,  but  tlie  mother  took  the  child 
home  temporarily,  and  is  to  bring  it  back  again  tomorrow. 
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With  this  case  in  mind,  it  is  interesting  to  note  Franklin 
Hochwart's  classification  of  tetany  which  he  divides  into  the  tetany 
of  adults  and  the  tetany  of  infants. 

Tetany  of  adults: 

1.  Epidemic    tetany,    rheumatic    tetany,    or    shoemakers'    cramp 

sometimes  considered  as  infectious. 

2.  Tetany  of  gastric  disorders  which  is  very  rare. 

3.  Tetany  following  poisoning  from  chloroform,  ergot,  lead,  etc. 

4.  Tetany   of   the   acute   infectious   disorders    (typhoid,    cholera, 

influenza). 

5.  Tetany  during  pregnancy. 

6.  Tetany  following  injury  to  the  parathyroids. 

7.  Tetany  of  Basedow's  disease,  cerebral    tumor,    cysts    of    the 

cerebellum  and  .syringomyelia. 

Tetany  of  children,  associated  with  gastro  intestinal  disorders, 
acute  infections  and  rickets. 

In  the  case  under  discussion,  we  have  apparently  a  severe 
secondary  tetany  following  so  soon  after  the  operation,  that  we 
must  look  for  the  etiological  factor  in  something  associated  with 
the  operation.  We  have  therefore  to  consider  a  toxemia  from  the 
ether  or  an  injury  to  the  parathyroids.  The  former  cannot  be  ruled 
out  although  the  child  has  taken  the  same  anesthetic  several  times 
before  without  untoward  result.  I  am  not  able  to  understand  how 
the  parathyroids  could  have  been  injured  at  the  time  of  operation, 
although  it  is  possible  that  a  hemorrhage  took  place  in  this  tissue 
during  some  of  the  manipulation. 

DISCUSSION. 

Dr.  Beck.  I  had  the  pleasure  of  seeing  the  operation  Dr.  Canfleld 
spoke  about.  I  think  he  should  be  proud  of  studying  such  an  interest- 
ing and  rare  case.  Dr.  Canfield  says  that  the  eye  symptoms,  such  as 
blindness,  is  a  condition  that  is  found  in  certain  forms  of  tetany.  The 
child  has  a  peculiar  look  in  the  eye.  It  looks  as  if  it  does  not  see.  I 
would  like  to  ask  if  the  fields  of  vision  were  taken  in  this  child  as  a 
possibility  of  localizing  the  condition  with  reference  to  the  eye.  Can 
the  papilloma  pass  the  parathyroids?  Perhaps,  in  closing  the  discus- 
sion. Dr.  Canfield  will  clear  up  some  of  those  points  for  us. 

Dr.  Loeb.  I  know  nothing  about  tetany,  but  I  saw  the  evidence  I 
think  Dr.  Canfield  should  be  congratulated.  It  is  remarkable  to  have 
a  child  go  through  those  experiences. 

Dr.  Shurly.  I  believe  that  this  is  not  a  rare  accident  when  remov- 
ing thyroid  glands,  especially  among  those  who  have  had  very  large 
experience.  I  understand  from  general  experience  that  such  an  acci- 
dent happens  occasionally. 

Dr.  Canfield.  It  seemed  to  me  that  our  method  of  treatment  had  no 
effect  on  the  patient's  condition.  Two  things  occurred  during  this 
operation.  The  first  was  that  after  I  had  inserted  the  tube  and  taken 
the    child    off    the    suspension    apparatus,    he    ceased    to    breathe       He 
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struggled  desperately.  He  was  then  replaced  on  the  suspension  appa- 
ratus. Before  we  put  him  on  the  suspension  apparatus  we  had  to 
wait  for  him  to  stop  struggling.  When  he  was  put  in  the  suspension 
apparatus  his  head  pulled  backwards.  It  is  possible  that  pressure 
should  not  be  made  in  such  cases. 

It  seemed  to  me  that  his  recovery  was  delayed  long  enough  for  the 
hemorrhage  to  resolve.  I  don't  know  anything  about  this  spasmo- 
phyllic  condition  in  the  child.  They  are  known  to  occur  during  rickets 
and  in  laryngeal  stroma.  They  do  certainly  occur  after  gastric  dis- 
turbances;  on  account  of  that  this  child's  stomach  was  washed. 


AN  UNUSUAL  TYPE  OF  LARYNGEAL  EDEMA. 

By    THOMAS   HUBBARD,    M.    D.,    Toledo,    Ohio. 

Mrs.  M.,  age  forty-five,  living  in  a  very  good  environment  and 
normally  healthy  and  vigorous  developed  severe  laryngitis  with 
eronp  and  later  severe  dyspnea.  She  was  brought  to  the  hospital 
and  an  emergency  tracheotomy  done  by  Dr.  Todd. 

At  that  time  examination  showed  that  the  edema  was  confined 
to  the  larynx  and  subglottic  region.  She  developed  a  general  cel- 
lulitis of  the  neck,  the  right  side  being  much  swollen,  red  and 
brawny.  Accompanying  this  there  was  fever  with  an  herpetic 
eruption  of  lips  and  skin  of  body. 

Diagnosis — streptococcus  cellulitis.  Prognosis  is  very  grave.  No 
pus  formed  outside  the  larynx  and  gradually  the  cellulitis  sub- 
sided. So  far  the  clinical  history  is  not  unusual,  but  for  some  rea- 
son resolution  did  not  include  the  larynx.  The  epiglottis  was  not 
involved  at  any  time,  but  the  arytenoids  and  false  cords  remained 
edematous  to  an  extreme  degree.  Inspiration  was  impossible.  It 
looked  quite  like  a  trauma,  such  as  choking  by  the  grip  of  a  hand, 
but  investigation  proved  this  improbable. 

By  the  sixteenth  day  the  edema  had  subsided  somewhat  in  the 
larynx  and  I  discovered  that  the  subglottic  lymphoid  ring  was  still 
infiltrated  and  the  trachea  quite  closed.  The  general  condition 
was  improved  and  soon  after  I  began  attempts  to  remove  the  can- 
nula. A  few  hours  at  first  and  later  all  the  waking  hours  the  tube 
was  out,  but  there  would  be  days  when  she  could  not  breathe  and 
sleep  was  impossible  without  the  tube.  These  attempts  to  restore 
laryngeal  respiration  lasted  through  three  months,  the  subglottic 
edema  being  as  bad  as  ever.  Phonation  was  fairly  good,  arytenoid 
excursions  normal,  but  there  were  pads  of  infiltration  in  the  upper 
trachea  that  prevented  easy  respiration  through  the  normal  passage. 
Various  local  applications  were  made  and  I  even  curetted  the 
trachea  around  the  tracheotomy  opening  to  no  avail. 

I  used  the  laryngoscope,  direct  method,  once  or  twice  in  the  study 
of  the  case  and  such  violent  reaction  followed  that  this  method 
could  not*  be  used  in  treatment. 

Some  three  months  after  tlie  initial  attack  I  explored  the  trachea 
by  the  direct  method  under  general  anaesthesia.    I  found  the  sub- 
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glottic  lymphoid  ring  like  a  thick  pad  of  granulation  tissue,  and  a 
pendulous  mass  of  granulation  tissue  within  the  trachea  at  the 
upper  edge  of  the  tracheotomy  opening.  The  latter  was  removed 
by  curet  and  the  subglottic  region  cauterized  20%  s'lver  nitrate. 
The  tracheotomy  canula  w^as  removed  permanently  ni  forty-eight 
hours.  The  tracheotomy  wound  closed  promptly.  The  patient 
can  still  produce  inspiratory  stridor  by  exertion  but  has  passed 
the  winter  without  any  serious  trouble  and  considers  herself  cured. 

The  findings  in  this  case  prove  that  delayed  decanulation  may  be 
due  to  a  tracheal  or  subglottic  lesion  initially  caused  by  the  primary 
infection  and  made  chronic  by  the  canula.  The  retention  of 
laryngeal  secretions  in  the  well  caused  by  the  tube  closing  the 
trachea  below  keeps  the  subglottic  region  in  a  state  of  irritation. 
This  mass  of  granulation  tissue  narrows  the  respiratory  calibre, 
and  further,  the  polypoid  granulation  in  the  trachea  was  in  this 
case  a  cause  of  a  reflex  spasm  of  the  larynx.  The  patient  would 
breathe  fairly  well  and  then  suddenly  she  would  have  a  violent 
paroxysm  of  dyspnea — "something  rising  in  her  throat  which  she 
could  not  raise,"  she  said.  This  was  a  reflex  from  the  polypoid 
granulation  in  the  trachea. 

The  habit  of  direct  tracheal  respiration  is  a  factor  in  canula 
retention  in  some  cases.  During  the  acute  stage  the  irritation  and 
noise  or  partial  laryngeal  and  canula  breathing,  and  especially  in 
the  act  of  coughing,  so  annoys  the  patient  that  he  is  inclined  to 
reverse  the  physiological  action  and  breathes  and  coughs  entirely 
through  the  tube — that  is — he  adducts  the  cords  during  inspiratory 
and  expiratory  effort.  This  habit  may  become  permanent  and  the 
difficulty  of  decanulation  is  in  training  the  larynx  back  to  the 
normal.  We  observe  this  perverted  physiological  habit  in  the 
mouth  breather.  The  annoyance  of  noisy  nasal  respiration  in  the 
catarrhal  subject — that  is — half  nasal  and  half  mouth — causes  re- 
version of  physiological  action —  the  alae  are  voluntarily  contracted 
during  inspiration  and  also  expiration  so  that  little  or  no  air  can 
pass  by  that  route.  We  observe  the  results  of  this  in  post  operative 
conditions.  A  subject  with  clear  air  passage  is  still  a  mouth 
breather.  I  have  seen  the  condition  several  times  in  tracheotomized 
laryngeal  cases,  and  the  suggestion  for  prevention  is  that  in  all 
patients  wearing  a  canu]a  there  should  be  da'ly  practice  in  laryn- 
geal respiration. 


THE     BRONCHOSCOPIC     TREATMENT     OP     SPASMODIC 

ASTHMA. 

By  GEORGE   F.   KEIPBR,  A.   M.,  M.   D.,  LaFayette,    Ind. 

The  introduction  of  the  bronchoscope  for  the  removal  of  foreign 
bodies  from  the  tracheal  tree,  opened  fields  of  usefulness  for  that 
instrument  not  thought  of  at  that  time,  namely  the  direct  in- 
spection of  the  trachea  and  the  larger  bronchi,  and  the  direct  ap- 
plication of  remedies  in  certain  lung  troubles  as  bronchitis  and 
bronchial  asthma. 

Accidentally  Nowotny  of  Krakau,^  observed  that  a  case  of 
bronchial  asthma  was  favorably  influenced  by  direct  application 
through  the  bronchoscope  of  a  solution  of  cocain  or  novocain  in 
epinephrin.  Galebsky^  and  Tretrop^  treated  eight  cases  of 
asthma  producing  lasting  residts  in  seven,  thus.  Ephriam-  of 
Breslau,  reported  results  on  100  cases  of  asthma  treated  thus,  88 
of  them  remaining  under  his  observation;  72  were  much  bene- 
fitted and  of  these  48  had  no  recurrence  from  one  and  one-half 
to  eighteen  months  after  the  last  treatment;  16  received  no  bene- 
fit whatever.  Of  the  latter  seven  were  treated  but  once.  He  used 
the  following  solution: 

Novocain 0.2 

Epinephrin    1.0 

Normal    Saline   Sol ...  .   10.0 

From  5  to  7  e.  c.  were  sprayed  into  the  bronchus. 

Ephriajn  did  not  use  the  bronchoscope  for  each  application, 
but  rather  introduced  a  catheter  into  the  trachea  and  through  it 
introduced  his  medicines.  This  procedure  is  not  new  by  any 
manner  of  means  for  as  far  back  as  1838,  Dr.  Horace  Green  of 
New  York  did  the  very  same  thing,  using,  of  course,  different 
remedies  than  epinephrin. 

Heilskov*  and  Mahler''  report  30  cases  of  bronchitis  and  asthma 
treated  endoscopically.  Six  cases  were  completely  cured  and 
eleven  showed  marked  improvement.  No  benefit  was  obtained  in 
the  remainder.  In  all  the  asthma  cases  the  patients  experienced 
great  relief.  In  all  120  applications  were  made  of  a  solution 
identical  with  that  used  by  Ephriam.   Ephriam's  method  of  in- 
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troducing  a  catheter  into  the  trachea  was  followed  in  but  a  few 
cases. 

Horn  of  San  Francisco^  reports  a  case  that  he  treated  with 
great  benefit  while  at  the  University  Laryngologic  Clinic,  Uni- 
versity of  Bonn,  Germany,  1908-1909. 

Freudenthal  of  New  York  City,*^  reported  that  he  had  treated 
eleven  cases  successfully  out  of  thirteen  cases  of  spasmodic 
asthma.     Eight  were  completely  cured. 

Large,"  of  Cleveland,  reported  one  case  in  which  he  produced 
a  cure  thus  after  every  possible  operation  was  made  upon  the 
patient's  nose  and  throat,  without  avail. 

This  constitutes,  briefly,  the  entire  literature  of  the  subject  to 
date  so  far  as  I  can  ascertain.  Enough  cases  have  been  reported 
to  warrant  in  the  future  the  treatment  of  desperate  cases  of 
spasmodic  asthma  through  the  bronchoscope,  and  especially 
where  all  other  measures  have  failed. 

Nature  of  Spasmodic  Asthma. 

That  spasmodic  asthma  is  a  local  affection  and  not  a  neurosis 
seems  to  be  proven  by  the  experiments  of  Auer  and  Lewis,  who 
cut  off  all  connection  between  the  nervous  system  and  the  lungs, 
and  yet  were  able  to  produce  the  paroxysms  of  asthma.  Yet  as 
many  cases  of  asthma  have  been  cured  by  the  removal  of  septal 
spurs,  the  amputation  of  hypertrophies  of  the  middle  turbinal 
bone,  the  regulation  of  the  alimentary  tract,  the  correction  of 
uterine  troubles,  it  is  wise,  in  the  milder  cases  at  least,  to  relieve 
the  patient  of  all  possible  conditions  that  might  affect  the  patient 
reflexly.  In  other  words,  the  bronschoscope  is  to  be  used  after  all 
other  means  have  failed  or  in  desperate  cases  like  the  one  that  I 
shall  report,  in  which  the  patient  need  not  wait  for  the  treatment 
mentioned  above. 

Observations. 

Several  interesting  observations  have  been  made  by  those  who 
up-to-date  have  reported  cases. 

Horn  and  Freudenthal  report  each  a  case  where  a  scar  like 
mass  obstructed  the  entire  lumen  of  the  bronchus.  Local  appli- 
cation of  a  twenty  per  cent,  solution  of  cocain  overcame  the 
contraction.  In  each  instance  this  procedure  was  followed  by 
a  profuse  secretion,  so  abundant  as  to  compel  Freudenthal  to 
withdraw  the  tube.     The  secretion  is  liable  to  be  profuse  in  any 


SPASMODIC  ASTHMA.  291 

case  after  the  withdrawal  of  the  tube  as  observed  from  Nowotny's 
experience  to  the  present  time.  Great  relief  follows  the  ex- 
pulsion of  the  secretion.  Nowotny  thinks  that  the  relief  ex- 
perienced is  due  to  that  alone. 

Spasm  of  the  trachea  and  bronchi  has  been  observed,  so  marlced 
af^  to  bar  the  further  progress  of  the  bronchoscopic  tube  or  to 
compel  its  withdrawal.  In  some  of  these  cases  cocain  and 
epinephrin  would  not  suffice  to  relax  the  spasm. 

Ulceration  of  the  trachea  and  bronchi  has  been  observed  by 
Freudenthal. 

Rhythmic  contraction  of  the  bronchus  has  been  observed  and  in 
my  own  case  so  marked  as  to  terrify  one.  It  seemed  as  if  a 
violent  spasm  was  imminent. 

As  a  rule  bronchitis  accompanies  spasmodic  asthma  and  by  the 
help  of  the  bronchoscope  we  have  opportunity  to  see  how  the 
mucosa  of  the  respiratory  tract  appears,  and  is  deemed 
necessary  direct  local  treatment  may  be  applied. 

The  mucosa  of  the  tracheal  tree  may  be  so  red  and  swollen  as 
to  hide  the  tracheal  and  bronchial  rings  from  view.  This  ap- 
pearance may  lead  one  to  doubt  as  to  whether  he  is  in  the  trachea 
at  all.  The  breathing  of  the  patient  through  the  tube  will  how- 
ever dispel  any  doubt  as  to  wdiere  the  tube  may  be. 

Some  of  the  cases  are  reported  as  cured  by  one  application  of 
the  bronchescope.  How  much  suggestion  had  to  do  with  the 
result  no  one  can  say.  This  much  is  true:  the  introduction  of 
the  tube  released  considerable  secretion  from  the  lungs,  which 
secretion  no  doubt  acted  as  a  decided  irritant  to  the  mucosa  of 
the  respiratory  tract,  causing  the  spasm  of  the  bronchi  and 
bronchioles. 

Rei'ort  op  a  Case  of  Spasmodic  Asthma  Successfully  Treated 
Through  the  jNIedium  of  the  Bronchoscope. 

William  J.  K.,  white,  act.  50.  fireman  at  the  city  pumping 
station,  consulted  me  November  30th,  1913,  because  of  acute 
laryngitis.  The  examination  had  not  proceeded  far  until  symp- 
toms of  bronchial  asthma  manifested  themselves.  ITe  stated 
that  since  the  latter  part  of  September  he  had  suffered  severely 
from  asthma,  having  as  many  as  three  to  five  suffocative  attacks 
every  night.  He  was  compelled  to  quit  work.  He  had  been  in 
St.  Elizabeth  Hospital  under  the  care  of  Dr.  I\Ioses  Baker  of  this 
city.     I  communicated  with  Dr.  Baker  as  to  his  patient's  condi- 
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tion  and  proposed  the  introduction  of  the  bronchoscope  and 
treatment  through  it  because  the  patient  was  desperate  for  relief 
and  willing  to  submit  to  any  kind  of  treatment  that  might 
promise  relief. 

He  first  consulted  Dr.  Baker,  October  14th,  1913.  He  upon 
examination  diagnosed  bronchitis,  acute  laryngitis  and  bronchial 
asthma. 

The  patient  was  a  steady  drinker.  The  only  previous  illness 
was  "articular  rheumatism"  fourteen  years  before. 

I  quote  from  Dr.  Baker's  record  on  the  case: 

"Eleven  days  ago  he  was  in  a  draft  and  caught  a  cold.  Since 
then  he  has  been  feverish,  short  of  breath,  coughs,  raises  white 
sputum  and  has  been  sore  in  the  chest.     No  chill." 

"He  is  well  developed  and  nourished.  Temperature  99,  pulse 
112,  respiration  24." 

"Raises  very  tenacious  mucus  which  sticks  to  the  inverted 
cup.  On  examination  over  the  entire  back  are  heard  fine  moist 
and  sibilant  rales." 

'' Treatment:  Calomel  and  salts.  Codein,  Yz  grain  at  night 
(Syrup  Sedatole  S  &  D)  mustard  plaster  over  chest." 

' '  Taken  from  work  and  sent  home  to  rest. ' ' 

"October  20th.  Patient  greatly  improved.  Pulse  100.  Up 
and  around.  Allowed  to  go  to  work.  Patient  returns  with 
original  trouble.  Cough  is  severe.  Weather  has  been  cold  and 
wet.  There  is  no  fire  where  he  lives.  Patient  sent  to  St.  Eliza- 
beth Hospital.  Temperature  99.5.  Pulse  100.  Respiration  26. 
Many  fine  moist  rales,  and  sibilant,  over  the  back.  Purged  with 
calomel  and  salts.  Codein  administered  together  with  inhala- 
tions." 

"October  23rd.  Patient  improving.  Rales  remain  in  chest. 
Urine  negative  for  albumen  and  sugar.  No  pus.  Orange  yellow, 
acid  and  clear.  Seven  A.  M.  temperature  98.2.  Pulse  76. 
Respiration  17.  Nine  P.  M.,  temperature  99.4.  Pulse  90.  Respi- 
ration 20." 

"Nov.  2nd.  Chest  symptoms  much  better  and  physical  signs 
are  disappearing  fast.     Patient  allowed  up  in  a  chair." 

"Nov.  3rd.  Temperature  rose  to  102.8.  Severe  pain  in  the 
lumbar  region.  Typical  herpes  zoster  at  the  region  of  the  tenth 
intercostal  nerve.  Patient  given  urotropin,  gr.  v,  every  four 
hours.     Boric  acid  powder  applied  to  eruption." 

"Nov.  5th.  Pain  very  severe.  Ichthyol  ointment  (50%)  ap- 
plied to  eruption." 
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"Nov.  8th.     Ichtliyol  ointment  gave  relief.     Temperature  101." 

"Nov.  22nd.  Herpes  zoster  well.  Temperature  normal  for  ten 
days.     Cough  and  other  chest  symptoms  disappear." 

"Nov.  30th.  Patient  returns  to  office  with  typical  asthmatic 
attacks."  'This  is  the  date  that  I  also  saw  him  and  when  1 
suggested  bronchoscopy  to  him.  He  was  advised  to  enter  the 
hospital. 

He  entered  St.  Elizabeth  Hospital  for  bronchoscopic  treatment, 
which  was  delayed  six  days  in  order  to  replace  the  burned  out 
lamp  in  my  Kahler  electroscope.  In  the  meantime  treatinent 
was  continued,  which  consisted  in  the  hypodermic  injections  of 
epinephrin  solution.     Codein  was  also  given  without  relief. 

On  December  9th..  early  in  the  morning  before  he  had  break- 
fast, his  pharynx  was  cocainized,  then  his  larynx.  A  hypodermic 
injection  of  three-eighths  of  a  grain  of  morphine  sulphate  was  also 
given.  Then  I  passed  a  medium  sized  tube  into  the  trachea  to 
the  first  bifurcation.  Through  this  I  passed  the  extension  tube  to 
the  second  bifurcation  in  the  left  lung.  The  mucosa  was  much 
congested  and  swollen.  When  the  second  bifurcation  was 
reached  we  could  see  rhythmic  contractions  taking  place  in  the 
bronchus  almost  closing  it.  After  permitting  the  nurses  and 
doctors  around  me  to  see  this  unusual  sight,  I  withdrew  the  ex- 
tension tube  leaving  the  outer  tube  in  place,  at  the  first  bifur- 
cation and  through  it  I  injected  one  gram  of  a  two  per  cent, 
solution  of  cocain  in  a  1.2000  solution  of  epinephrin,  a  long 
tracheal  syringe.  This  was  deposited  at  the  first  bifurcation  in 
order  to  facilitate  its  distribution  to  both  lungs.  The  treatment 
lasted  twenty  minutes,  the  tube  was  then  withdra\\Ti. 

The  patient  experienced  great  relief,  and  in  due  time  coughed 
up  a  great  quantity  of  secretion.  He  did  well  thereafter  for 
twelve  days,  getting  nights  of  good  rest  without  interruption. 
He  also  looked  much  better.  On  December  20th,  he  had  a  verj" 
severe  attack  of  spasmodic  asthma  at  night.  On  December  22nd 
I  again  passed  the  bronchoscope  to  the  first  bifurcation  and  in- 
jected about  one  gram  of  the  same  solution  as  before.  Again 
the  secretion  was  profuse  and  again  he  experienced  great  relief. 
To  date  he  has  had  no  return  of  the  asthma.  His  bronchitis  has 
also  disappeared.  He  has  resumed  his  work,  putting  in  full 
time.  He  has  gained  in  weight  and  strength.  His  temperature, 
pulse  and  respiration  are  nomial.  The  only  inconvenience  that 
he  suffered  was  a  soreness  in  the  larynx  which  persisted  in  each 
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instance  for  three  to  four  days  after  the  introduction  of  the  tube. 

This  is  but  one  case  to  report,  but  it  is  worth  reporting  for 
two  reasons:  (1)  It  confirms  what  has  been  observed  in  the 
comparatively  few  cases  reported  that  bronchial  asthma  can  be 
treated  locally  through  the  bronchoscope;  and  (2)  it  ma}^  cause 
some  one  else,  who  hears  or  reads  this  paper  to  try  this  method 
with  possible  great  benefit  to  his  or  her  patient. 

The  ordinary  treatment  of  bronchial  asthma  via  the  alimen- 
tary tract  permits  but  very  little  of  the  medicine  ingested  to 
reach  the  tracheal  tree.  Even  then  the  chemistry  of  the  body 
possibly  so  transforms  the  medicine  ingested  that  it  is  trans- 
formed into  an  inert  product  which  will  be  feeble  in  action  by 
the  time  it  reaches  the  bronchi  and  bronchiocles.  As  spasmodic 
asthma  seems  to  be  a  local  affection  it  would  seem  to  be  the 
scientific  procedure  to  treat  desperate  cases  at  least  direct 
through  the  bronchoscope,  as  in  the  cases  cited  above. 
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DISCUSSION. 

Dr.  Hubbard.  It  is  difficult  to  value  the  conclusions  as  to  the  value 
of  surgical  treatments  like  asthma.  Conclusions  drawn  from  results 
of  one  or  two  treatments  are  certainly  liable  to  be  very  misleading, 
because  every  sickness  this  man  had  undergone  had  more  or  less  of  a 
crisis.  The  hospital  treatment,  the  hospital  diet  may  have  been  a 
dominant  factor  in  clearing  up  a  certain  cause  as  a  matter  of  fact. 
And  we  also  know  that  in  this  treatment  of  this  character  it  reminds 
you  very  much  of  a  treatment  for  epilepsy.  This  sometimes  prevents 
a  very  serious  attack  for  a  considerable  period.  After  having  said 
all  of  that  in  criticism,  I  must  admit  it  is  a  very  fascinating  subject. 
The  relief  of  spasmodic  structures  of  the  esophagus  and  the  hope  that 
a  similar  result  may  be  obtained  in  the  treatment  of  bronchial  asthma 
is  rather  enticing. 

I  know  in  this  case  the  tube  was  not  passed  through  the  right  of 
the  bronchus,  simply  the  left  was  treated.  The  method  of  mechanical 
stretching, — that  should  be  cleared  up  in  discussion.  Perhaps  the  doc- 
tor omitted  to  say  that  he  passed  the  tube  into  one  bronchus.  The 
intratracheal  injections  can  be  carried  into  the  right  or  left  bronchus 
by  tilting  the  patient  to  the  right  or  left  so  that  it  will  flow  into  the 
right  or  left  main  bronchus. 

I  would  say,  however,  that  I  have  had  some  phenomenal  results  in 
relieving   asthma    by    the   simple    application, — by    direct    intratracheal 
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injections.  There  are  cases  of  astlima  that  seem  to  defy  all  ordinary 
treatment.  I  believe  in  this  treatment,  the  whole  art  is  in  the  selec- 
tion of  cases.  I  have  been  looking  for  just  such  cases  and  I  think  it 
is  a  treatment  which  should  be  investigated.  A  careful  selection  of 
cases  and  the  positive  treatment  through  the  bronchoscope  I  believe 
will  be  one  of  the  future  triumphs  of  this  kind  of  work. 

Dr.  Beck.  In  regard  to  this  method  of  treatment,  it  is  perhaps 
more  than  a  year  that  I  have  practiced  this  treatment  in  bronchial 
asthma.  Some  cases  I  have  found  absolutely  no  results  from  the  intro- 
duction of  the  tube.  I  have  practically  left  it  off,  only  as  a  means 
which  is  non-irritating. 

It  seems  to  me  the  mechanical  introduction  of  the  tube,  and  I  have 
done  simply  the  same  thing,  stretching  the  esophagus,  that  there 
are  possible  air  fissures,  or  small  defects  in  the  trachea  that  by  intro- 
duction of  the  tube,  it  heals  better. 

There  is  no  question  some  cases  respond,  others  fail. 

Dr.  Thompson.  In  listening  to  Dr.  Keiper's  paper,  I  recall  a  paper 
read  before  this  society  in  Washington  in  '97  in  which  I  advocated  direct 
medication  to  the  bronchi  in  the  treatment  of  spasmodic  asthma.  In 
this  way,  through  the  method  of  tracheal  injection,  I,  like  Dr.  Hub- 
bard, have  had  some  remarkable  results  in  treatment  in  this  way, 
and  it  is  the  method  I  use.  I  would  hesitate  to  irritate  the  bronchi  or 
trachea  with  the  passing  of  the  tube,  and  the  real  time  for  treatment 
is  at  intervals  between  the  attacks.  Dr.  Keiper  said  in  his  paper  that 
most  of  his  patients  had  bronchitis.  You  will  find  that  practically 
everyone  has  bronchitis. 

If  you  will  begin  with  the  abortive  treatment,  you  can  ward  off  the 
attacks  of  spasmodic  treatment.  The  treatment  I  have  given  is  with 
injections  of  morphine,  together  with  menthol  and  camphor.  So  far 
the  chemical  problem  has  proven  insoluble.  I  am  still  working  out 
the  problem. 

Dr.  Beck.  I  want  to  speak  of  one  other  condition.  A  man  came  to 
me  for  polypus  of  the  nose.  He  was  suffering  from  spasmodic  asthma. 
I  removed  his  polypi.  Every  time  the  polypi  was  removed  the  asthma 
would  stop  and  when  it  returned  the  asthma  would  start.  The  moment 
the  asthma  would  start  I  would  find  a  polypus  not  quite  one-eighth 
of  an  inch.     At  last  I  succeeded  in  curing  him. 

Dr.  Keiper.  It  is  not  necessary  to  introduce  the  tubes  into  the  lungs. 
I  have  tried  tracheal  injections  as  exhibited  by  Dr.  Hubbard  without 
use  of  the  bronchoscope.  My  experience  is  that  most  all  the  cases 
have  coughed  up  the  medicine. 


PERITONSILLAR    ABSCESS    THAT    IS    NOT    QUINSY. 

By    JOHN   A.    THOMPSON,    M.D.,    F.    A.    C.    S.,    Cincinnati,    Ohio. 

When  a  patient  whose  tonsils  have  been  removed  has  sub- 
sequent attacks  resembling  tonsillitis  or  quinsy,  the  operation  is 
discredited.  In  most  cases,  the  recurrent  attacks  are  due  to  in- 
complete removal.  A  very  small  bit  of  tissue  left  in  the  supra- 
tonsillar  fossa  will  sometimes  enlarge  until  it  is  almost  as  large 
as  the  original  tonsil  and  be  the  site  of  infectious  attacks. 
Where  the  tonsil  is  a  mass  of  pus  pockets  before  operation  and 
its  tissue  is  so  soft  it  tears  with  the  least  pull  of  the  forceps,  such 
a  small  bit  may  easily  be  left  and  be  overlooked  in  the  clotted 
blood.  In  these  cases  also  the  capsule  is  very  soft,  and  the  wire 
of  the  snare  cuts  through  it  instead  of  separating  it  from  its 
bed.  Besides,  there  is  other  lymph  tissue  in  the  pharynx  that 
may  be  the  site  of  a  streptococcus  infection  and  simulate  a 
tonsillitis  when  no  tonsil  is  left.  One  of  my  adult  patients  had 
a  severe  attack  of  this  kind  after  removal  of  both  tonsils  in  the 
capsule.  Careful  examination  of  the  throat  by  several  doctors 
demonstrates  that  there  is  no  tonsil  tissue  left,  yet  both  pillars 
of  the  fauces  were  covered  with  membrane.  Another  recent 
case  shows  the  tonsil  may  be  blamed  when  it  is  not  at  fault. 

Mrs.  M.  II aged  28  years,  trained  nurse,  had  her  first  attack 

of  quinsy  when  she  was  five  years  old.  Every  year  since  that 
time  she  has  had  at  least  one  attack  that  required  lancing  of 
the  tonsils,  and  often  two  or  more  attacks  in  one  year.  After  a 
severe  attack  in  1908,  the  tonsil  discharged  pus  for  two  months. 
Iler  family  doctor  removed  part  of  the  tonsils  with  a  guillotine 
in  1909.  The  attacks  of  apparent  quinsy  continued  with  unusual 
severity.  She  would  have  pain,  fever,  and  difficulty  in  swallow- 
ing and  speaking  for  a  week  to  ten  days  before  an  abscess  would 
point  and  the  pus  could  be  evacuated.  In  June,  1912,  I  dis- 
sected out  the  remaining  stubs  of  the  tonsils.  The  repeated  at- 
tacks of  suppuration  and  repeated  lancings  had  left  an  amount  of 
scar  tissue  in  the  throat  that  made  complete  removal  very  diffi- 
cult, but  knowing  the  history,  I  removed  every  vestige  of  tonsil 
tissue.  Much  to  my  chagrin,  the  patient  had  another  severe 
attack   on  the  right   side   in   November,   and   another  began   in 
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March,  1913.  Dr.  Weintz,  my  partner,  removed  a  mass  of  granu- 
lation tissue  from  the  tonsillar  fossa  as  soon  as  symptoms  of  this 
last  attack  appeared.  When  I  saw  her  four  days  later,  I  found 
a  small  opening  in  the  scar  tissue,  just  behind  the  anterior  pillar 
of  the  fauces.  A  probe  could  be  passed  through  this  opening 
upward  and  outward  into  the  neck  muscles  for  one  and  one-half 
inches.  Treatment  of  this  fistulous  tract  was  at  once  begun. 
Cotton  dipped  in  10%  sol.  of  silver  nitrate  was  passed  as  far  as 
possible  through  the  opening  every  second  day.  Healing  from 
the  bottom  of  the  tract  resulted,  with  a  cure  that  I  hope  is 
permanent.  The  reasonable  explanation  of  this  case  is  a  sup- 
purating cervical  gland  that  drained  through  the  tonsillar  fossa. 
A  cure  was  possible  onl}'  when  the  remaining  gland  capsule  was 
sterilized  and  its  surface  united  through  the  nitrate  of  silver 
applications.  In  another  patient  a  colleague  had  removed  her 
tonsils  before  I  saw  her.  Repeated  attacks  of  apparent  quinsy 
in  this  case  caused  a  hypertrophy  of  lymph  tissue  back  of  the 
posterior  pillar  an  inch  in  length  and  half  an  inch  in  width.  The 
last  acute  attack  demonstrated  clearly  the  inflammation  was  not 
in  the  tonsil  but  in  a  cervical  gland.  An  exact  diagnosis  as  to 
the  site  of  suppuration  is  important  in  these  rare  cases  for  two 
reasons.  The  fistula  must  be  found  and  treated  so  the  patient 
may  be  cured.  Our  surgical  measures  should  also  be  freed  from 
unjust  censure,  when  the  focus  of  infection  is  a  cervical  gland 
and  not  the  tonsil. 

DISCUSSION. 

Dr.  Laselle,  of  Toledo.  The  doctor  spoke  of  there  being  several  days 
intervening  until  an  abscess  formed.  Lancing  peritonsillar  abscesses 
very  often  brings  bad  results.  Some  time  ago  I  was  called  to  see  a 
case  of  quinsy.  The  doctor  told  me  it  was  gangrene  of  the  tongue. 
He  had  seen  the  case  that  morning.  He  said  it  was  a  case  of  quinsy, 
but  could  not  see  any  fluctuation  of  the  tonsils.  The  tongue  was  very 
large,  swollen,  dark  in  color.  We  took  the  patient  to  the  hospital. 
I  only  had  his  word  that  it  was  quinsy.  The  patient  was  given  nitrous 
oxide.  The  patient  died.  We  made  a  tracheotomy,  and  gave  artificial 
respiration.  After  death  we  found  that  the  tonsils  were  filled  with  pus 
and  the  whole  thing   could  have   been   avoided   by  an  earlier  incision. 

In  Vienna,  I  saw  a  case  where  the  doctor  said  he  would  not  lance 
it  until  he  could  feel  the  fluctuation  with  his  fingers.  I  told  him  if 
he  did  not  lance  it,  I  would.     Finally  he  lanced  it  and  relief  was  prompt. 

Dr.  Lowe:  One  point  to  which  I  would  like  to  refer  in  Dr. 
Thompson's  paper  is  the  remaining  portion  of  the  tonsillar  tissue 
enlarging.  I  have  seen  cases  of  peritonsillar  abscesses  after  the  tonsils 
had  been  removed,  but  so  far  have  never  seen  any  portion  of  the  ton- 
sillar remains  grow  after  it  had  been  partly  removed. 

In  the  patient  who  had  very  large  tonsils  with  a  history  of  an  attack 
of  tonsillitis,  I  removed  the  tonsils  completely.     Much  to  my  surprise 
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she  came  in  the  other  day  with  a  severe  and  acute  inflammation  of 
the  rnass  of  tissue.  She  has  masses  that  would  do  justice  to  pretty 
fair  tonsils.  I  am  looking  to  see  how  much  was  due  to  the  acute  in- 
flammatory action  present. 

Dr.  Potts:  Thrombosis  of  the  jugular  vein  following  the  inflam- 
mation of  the  cervical  glands  from  the  inflammation  of  the  tonsil  — 
that  is  a  combination  that  should  be  watched  for. 

Dr.  Hubbard:  Mere  contact  of  the  mass  of  the  granulation  tissue 
is  a  factor  in  exciting  and  causing  the  recurrent  attacks  of  inflam- 
mation in  and  around  the  side  of  the  old  tonsil. 

Dr.  Shiirly:  The  case  of  Dr.  Thompson  shows  the  importance  of 
probing  and  investigating  of  the  deeper  tissues  for  a  possible  sinus 
leading  deep  into  the  tissues  of  the  neck. 

Perhaps  one  thing  above  all  others  that  very  quickly  added  about 
five  years  to  my  life  was  a  case  of  quinsy  that  very  quickly  brought 
about  some  very  decided  opinions  in  my  own  mind  in  the  treatment  of 
peritonsillar  abscesses.  The  very  decided  effect  of  this  case  was  that 
under  no  circumstances  whatever  should  I  open  a  peritonsillar  abscess 
again  under  any  general  anesthetic.  In  this  particular  case,  one  of 
our  very  dear  friends,  and  a  very  celebrated  member  of  the  profession 
had  a  recurrence  of  quinsy.  He  had  been  for  the  last  25  years  sub- 
ject to  quinsy,  and  after  having  a  large  number  of  attacks,  for  a 
period  of  three  or  four  years  —  I  roomed  with  him,  and  coming  over 
from  a  series  of  contagious  diseases,  I  handed  him  some  infection.  He 
had  a  very  serious  diphtheritic  infection  of  the  tonsils  and  adjoining 
tissues  which  seemed  to  have  such  an  effect  in  some  strange  sort  of  a 
way  that  it  put  an  end  to  the  quinsy  for  some  six  or  seven  years.  A 
strange  case  had  taken  place,  somehow,  in  the  tonsillar  tissue,  so  that 
while  he  had  suffered  of  diphtheria  which  necessitated  several  doses  of 
antitoxin,  the  quinsy  seemed  to  stop  after  that,  and  took  on  its  own 
series  of  eruptions  something  like  Vesuvius  —  a  series  of  attacks 
followed  one  after  another  about  seven  years  afterwards. 

This  story  of  opening  this  quinsy  was  a  very  dramatic  theme.  It 
was  a  pure  pneumococcus  infection.  Everything  was  ready  to  open 
the  quinsy  under  a  local  anesthetic.  I  think  the  use  of  carbolic  acid, 
menthol,  and  cocaine  makes  a  good  anesthetic  for  opening  quinsy  and 
is  quite  sufficient.  We  gave  nitrous  oxide  by  special  request  of  this 
patient.  After  hesitating  a  little  while,  as  he  had  been  through  a 
great  deal  of  pain  for  some  days,  and  out  of  kindness  of  my  heart  and 
not  my  better  judgment,  we  gave  him  nitrous  oxide.  The  knife  was 
plunged  into  this  abscess  cavity  and  the  minute  the  knife  had  struck 
the  tissue  before  the  pus  had  flowed  practically  the  patient  ceased  to 
breathe.  There  was  not  another  breath  and  the  abscess  was  opened 
where  it  should  have  been.  The  pus  flowed  freely  enough.  With 
artificial  respiration,  stretching  of  the  rectum,  several  practitioners 
were  there  at  the  time  and  all  the  usual  procedures  of  the  large  general 
hospital  for  resuscitating  that  patient  were  used,  and  there  was  abso- 
lutely no  breathing-  for  what  seemed  to  me  a  very  long  time.  When 
none  of  the  different  resuscitating  measures  seemed  to  have  any  effect, 
I  started  to  do  a  tracheotomy  and  make  an  incision  down  in  the  trachea, 
and  put  my  finger  into  the  wound,  and  was  just  ready  to  make  the 
final  incision  through  the  trachea  when  I  moved  the  trachea  up  and 
down  very  rapidly  as  you  would  raise  it  to  restore  a  patient  by  pulling 
out  the  tongue,  and  the  patient  took  a  very  gentle  breath  and  needless 
to  say  the  tracheotomy  operation  was  postponed.  It  was  necessary  to 
open  an  abscess  of  the  right  shoulder  joint.  Pneumococcus  infection 
of  the  right  shoulder  joint.  This  is  now  some  four  or  five  years  ago 
and  I  have  never  given  a  general  anesthetic  since  and  I  have  opened  a 
considerable  num))er  of  peritonsillar  abscesses,  and  I  feel  I  have  got 
along  very  well  with  a  local  anesthetic. 
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The  curious  thing  about  this  was  that  this  same  doctor  had  had  an 
abscess  of  the  throat  to  tal^e  care  of  a  week  or  so  before,  and  this 
patient  was  put  under  a  general  anesthetic.  He  would  not  take  ether 
l)ecause  this  patient  would  not  take  it.  The  patient  had  died  under 
general  anesthetic  a  week  before,  so  he  preferred  nitrous  oxide  for 
his  anesthetic,  and  that  sort  of  an  experience  is  one  that  leaves  an 
indelible  impression,  and  I  think  as  we  go  along  in  years  that  a  great 
deal  of  our  work  is  fortunately  influenced  by  some  one  personal  ex- 
perience. We  are  very  liable  to  have  some  personal  experience  which 
influences  us.  With  local  anesthesia,  you  can  save  the  patient  from 
pain  and  can  carry  out  everything  that  is  connected  with  the  periton- 
sillar abscess. 

Dr.  Thompson:  My  own  practice  is  to  open  peritonsillar  abscesses 
very  early.  The  fact  that  the  suppuration  existed  so  long  is  an  answer 
to  Dr.  Hubbard's  suggestion  that  I  was  passing  a  probe  in  the  direction 
of  the  supra-tonsillar  fossa,  but  it  went  out  into  the  tissues  of  the  neck. 
I  have  seen  three  cases  of  this  kind  and  they  have  all  been  very 
annoying  and  very  puzzling.  If  there  are  any  bad  infections,  there  is  no 
telling  how  far  pus  from  a  tonsil  will  go.  The  same  thing  happened 
in  the  case  of  scarlatina  of  the  tonsil.  Water  would  come  through 
the  mouth  or  you  could  syringe  through  the  tonsil  and  get  it  out  of 
the  back  of  the  neck.  There  is  no  reason  why  a  tubercular  gland  will 
not  discharge  in  the  same  way.  The  history  of  death  from  an  anesthetic 
in  this  condition  has  suggested  to  me  to  stick  to  the  local  anesthetic. 
In  regard  to  re-opening  abscesses  in  this  region,  you  can  keep  your 
original  incision  open  by  a  little  roll  of  cotton  passed  deeply  into  the 
abscess  and  just  presenting  at  the  opening.  If  you  do  not  pack  where 
you  open  early,  then  it  is  necessary  for  you  to  see  the  patient  daily. 
Cases  such  as  I  have  reported  are  very  unique,  and  if  you  will  examine 
the  neck  you  will  occasionally  find  in  recurrent  abscesses  in  this  region 
that  while  it  is  claimed  to  be  of  the  tonsil  it  really  is  suppuration  of 
some  other  place. 


MERITS  AND  DEMERITS  OF  THE  DENKER  OPERATION. 

By    G.    P.    MARQUIS,    M.    D.,    Chicag-o,    111. 

In  presenting  this  brief  paper  to  you  it  is  not  my  purpose  to 
burden  the  Society  with  a  treatise  on  the  treatment  of  empyema  of 
the  maxillary  sinus  nor  the  indications  for  operation  or  technique 
of  the  various  operations,  for  all  of  these  subjects  have  been  thor- 
oughly covered  before  this  society  in  previous  meetings,  but  I  pro- 
pose to  point  out  a  few  of  the  advantages  and  at  the  same  time 
mention  the  only  disadvantages  that  I  know  connected  with  the 
operation  devised  by  Prof.  Alfred  Denker  of  Halle  and  which  goes 
under  the  name  of  the  Denker  Operation. 

To  some  extent  it  will  be  necessary  for  the  purpose  of  com- 
parison, to  mention  the  various  methods  which  have  been  sug- 
gested by  other  authorities,  in  order  that  we  may  see  wherein  the 
one  or  the  other  method  is  superior. 

The  important  question  which  is  to  be  decided  in  the  choice  of 
a  particular  operation  is  : 

Which  will  give  the  patient  the  greatest  probability  of  a  cure, 
and  this  naturally  must  be  answered  by  the  operator  after  weigh- 
ing the  following  points : 

A.  Which  method  will  permit  him  to  do  the  most  thorough  work  ? 

B.  By  which  method  can  he  gain  access  to  each  and  every  part, 

depression,  and  bay  in  the  maxillary  sinus? 

C.  By  which  method  can  he  not  only  gain  access  to,  but  also  in- 

spect each  of  these  parts? 

D.  Having  cleaned  out  the  sinus,  which  method  is  followed  by 

the  most  rapid  healing? 

E.  Following  which  method  are  the  parts  more  nearly  in  their 

normal  relation  and  the  antrum  least  liable  to  reinfection 
in  the  future. 

F.  Will  the  operation  in  question  be  followed  by  unpleasant  or 

even  serious  symptoms,  such  as  localized  areas  of  anesthe- 
sia or   severing   of   nerves,   occlusion   of   the   nasolacrymal 
canal,  facial  deformity,  fistula  into  the  mouth,  etc.? 
As  the  Denker  operation  is  never  resorted  to  except  in  chronic 
eases,  we  shall  pass  over  all  the  various  methods  of  procedure  in 
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the  acute  and  subacute  cases  and  come  at  once  to  a  comparison  of 
the  methods  employed  to  relieve  the  chronic  case. 

The  simplest  of  these  is  the  one  devised  by  Krause — and  later 
improved  by  Mikulicz-Hajek,  Menzel  and  others. 

This,  as  you  know,  consists  in  amputating  the  anterior  third  of 
the  inferior  turbinal  and  making  a  large  opening  from  the  inferior 
meatus  to  the  antrum. 

There  is  one  very  decided  advantage  in  this  operation  over  all 
others — the  ease  with  which  it  is  performed,  but  beyond  that  and 
the  fact  that  it  allows  thorough  Avashing  out  of  the  sinus,  it  has 
nothing  to  recommend  it. 

I  realize  fully  there  are  a  number  of  cases  where  all  that  is  nec- 
essary is  to  make  a  large  opening  and  employ  frequent  washings 
to  effect  a  cure,  and  in  this  class  of  cases  the  Krause  operation  has 
no  superior,  but  where  we  have  a  case  with  polj^p  formation,  local- 
ized areas  of  bone  necrosis,  etc.,  the  mere  establishment  of  drain- 
age will  not  suffice,  the  offending  parts  must  be  thoroughly 
cleaned  out.  The  Denker  operation  opens  a  wide  field  of  view 
and  allows  one  to  proceed  under  direct  vision  rather  than  scrap- 
ing blindl}'  in  the  dark,  as  is  sometimes  done  in  the  Krause  pro- 
cedure. 

Then  again  the  Krause  sacrifices  a  part  of  the  inferior  turbinate, 
this  was  also  done  in  the  original  Denker,  but  as  now  practiced 
by  him,  the  turbinal  is  preserved. 

Cordes,  of  Berlin,  was  one  of  the  first  to  advocate  the  preserva- 
tion of  the  turbinal  in  the  Denker  operation  and  he  considers  the 
operation  with  this  modification  the  most  satisfactory  and  success- 
ful method  thus  far  advanced. 

In  short  the  Krause-IMikulicz,  in  the  light  of  a  so-called  radical 
operation,  has  almost  nothing  to  recommend  it,  in  the  way  of  es- 
tablishing drainage  and  permitting  lavage  of  the  cavity,  it  has 
its  place  in  the  list  of  operative  procedures,  but  has  no  value  that 
would  even  let  it  be  compared  with  the  Denker. 

The  operations  answering  some  or  all  of  our  requirements  as  to 
indications  are  known  as  the  Kuster  Desault,  the  Luc- Caldwell, 
the  Boenningshaus — Friedrich — Kretschmann  —  Canfield  —  Den- 
ker. Comparing  the  points  of  superiority  in  these  we  find  the 
Kuster  Desault  does  not  compare  with  the  Denker  in  the  field  to 
be  inspected,  then  too,  this  method  maintains  an  opening  into  the 
mouth  w^hich  not  only  subjects  it  to  constant  reinfection,  but  the 
patient's  appetite  is  decreased  and  all  of  the  unpleasant  symp- 
toms of  pus  draining  into  the  mouth  are  experienced.    The  canula, 
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which  has  to  be  worn  acts  as  an  irritant  and  before  long  the  open- 
ing is  encrouched  upon  by  granulations.  The  method  has  all  the 
disadvantages  of  any  of  the  radical  operations  and  none  of  the 
redeeming  features  of  an}'^  of  them. 

The  Luc-Caldwell  is  probably  the  most  universally  performed  of 
any  of  the  radical  operations  on  the  antrum  and  has  proven  suc- 
cessful in  the  hands  of  a  great  many  operators. 

In  considering  a  few  of  the  relative  advantages  of  this  and  the 
Denker  we  find : 

"Access  to  all  parts  of  the  cavity  for  inspection." 

We  know  there  are  in  the  maxillary  sinus  a  number  of  bays  or 
depressions — especially  is  this  true  of  the  anterior  angle,  and  this 
part  is  partially  inaccessible  to  inspection  by  any  method  except 
the  Denker.  It  is  true  the  Luc-Caldwell  has  a  large  lateral  open- 
ing, but  that  does  not  permit  of  inspection  of  the  anterior  angle, 
the  very  part  that  is  removed,  or  thrown  into  direct  communica- 
tion with  the  nose  by  the  Denker. 

As  to  the  ease  with  which  the  methods  can  be  employed,  it  is 
naturally  one  of  opinion,  but  I  am  free  to  say  that  in  my  own 
experience,  and  after  watching  a  number  of  others  perform  both 
operations,  the  Luc-Caldwell  is  more  difficult  than  the  Denker. 

Concerning  the  next  point  of  comparison,  that  of  relative  de- 
gree of  normality  of  the  structures  and  probability  of  reinfection, 
the  Denker  far  surpasses  the  Luc-Caldwell — for  in  the  latter  the 
chief  point  of  advantage  as  put  forth  by  its  supporters  is  the 
large  opening  into  the  sinus  from  the  nose  and  the  easy  access 
after  resection  of  a  portion  of  the  inferior  turbinal  but  this  very 
act  weighs  against  the  operation  under  this  particular  considera- 
tion, for  the  structures  are  eertainlj^  less  normal  with  the  part 
of  the  turbinal  removed  and  there  is  greater  liability  to  re- 
infection with  the  protecting  turbinal  gone. 

One  of  the  strong  points  in  favor  of  the  Denker  is  the  main- 
taining of  the  nasal  structures;  i.  e.,  the  turbinates  intact. 

With  regard  to  the  rapidity  of  healing,  we  have  again  to  give 
precedence  to  the  Denker. 

Hajek  states,  in  describing  the  Luc-Caldwell  operation,  that 
months,  sometimes  even  a  year,  is  necessary  for  the  sinus  to  com- 
pletely heal. 

In  a  series  of  Denker  operations,  the  longest  time  I  have  seen 
until  complete  healing  had  taken  place  was  83  days ;  the  usual 
time  is  about  three  weeks. 
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This  can  be  explained  in  two  ways — with  the  cavity  open  to 
thorough  inspection,  the  removal  of  all  diseased  parts  can  be  more 
completely  carried  out,  which  would  naturally  facilitate  healing 
rather  than  if  a  focus  of  suppuration  were  left  to  continue  the 
discharge  and  retard  complete  recovery. 

Then  again  the  covering  of  the  floor  with  the  membranous  wall 
of  the  nose  as  practiced  by  Denker  reduces  the  time  necessary 
for  healing  by  a  decided  margin.  In  this  particular  I  have 
changed  mj''  ideas  since  1908  when  I  was  opposed  to  the  idea  as 
presented  by  Canfield  in  a  paper  read  by  him  before  the  Ameri- 
can ]\Iedieal  Association. 

I  had  just  returned  from  Vienna  and  had  seen  Hajek  operate 
without  preserving  the  flap  and  heard  him  discourse  on  the  dis- 
advantage of  trying  to  save  it,  as  it  simply  curled  up  and  delayed 
healing  rather  than  promoted  it.  Since  that  time  I  have  had 
occasion  to  do  the  operation  a  number  of  times  myself  and  am 
convinced  that  with  proper  care  the  membrane  can  be  turned 
back  into  the  floor  of  the  antrum  and  held  there,  that  it  will  not 
roll  up  but  will  unite  with  the  floor  and  make  a  lining  for  the 
cavity,  and  a  little  care  in  the  removal  of  the  dressings  will  allow 
us  by  this  method  to  save  weeks  in  the  final  healing. 

Robertson  divides  the  flap  into  four  portions,  folding  them 
so  as  to  cover  the  four  bony  surfaces  of  the  opening.  He  claims 
by  this  to  prevent  the  opening  from  ever  closing,  as  the  entire 
bony  orifice  is  covered.  I  have  had  no  experience  with  this 
method,  so  cannot  testify  as  to  its  worth,  but  should  think  there 
would  be  more  danger  of  the  small  flaps  curling  up,  and  as  to 
the  closing  of  the  opening,  which  he  says  this  prevents,  I  have 
never  seen  one  close  following  a  Denker  with  the  single  flap 
turned  back  on  the  floor. 

As  to  sequelae  there  may  be  some  slight  advantage  in  the  Luc 
Caldwell,  if  my  conversation  with  operators  is  borne  out.  I  have 
found  wdth  the  Denker  that  the  nerve  supply  to  the  front  teeth 
as  far  as  the  bicuspid  is  interfered  with. 

This  is  readily  understood  when  we  consider  the  distribution 
of  the  anterior  and  posterior  dental  branches  of  the  5th  nerve. 

The  anterior  dental  is  given  off  from  the  infraorbital  while  in 
the  infraorbital  canal  and  passes  down  through  the  substance  of 
the  superior  maxillary  bone  in  a  special  canal  in  the  anterior  wall 
of  the  antrum  and  communicates  with  the  post  dental.  Filaments 
are  distributed  to  the  canine  and  incisor  teeth  and  others  to  the 
lining  membrane  covering  the  fore  part  of  the  inferior  meatus. 
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The  Denker  operation,  removing  as  it  does  the  anterior  wall  of 
the  antrum,  and  the  apertura  pyriformis  cuts  these  filaments  and 
causes  a  loss  of  sensation  in  these  teeth. 

I  can  see,  where  the  opening  is  made  into  the  antrum  through 
the  canine  fosse  and  the  anterior  wall  left,  that  one  would  escape 
this  disagreeable  complication. 

I  have  also  had  one  other  unpleasant  experience,  in  that  the 
infraorbital  nerve  came  through  a  canal  unusually  low  down  on 
the  superior  maxilla,  and  I  probably  removed  the  wall  of  the 
antrum  a  little  too  high ;  at  any  rate,  I  had  a  numbness  of  the 
cheek  and  lip  following  the  operation.  This  I  have  only  seen 
on  one  occasion,  although  the  numbness  of  the  three  front  teeth 
has  occurred  in  all  my  cases. 

The  Boenninghaus  method  is  practically  the  same  as  the  Luc- 
Caldwell,  except  that  in  addition  to  laying  back  the  nasal  mem- 
branous wall  into  the  antrum,  he  tampons  the  membrane  around 
the  opening  in  the  canine  fossa  into  the  antrum  and  maintains  an 
opening  from  the  nose  through  the  antrum  into  the  mouth.  He 
claims  by  this  method  to  be  able  to  keep  the  field  under  observa- 
tion throughout  the  entire  process  of  healing,  but  the  constant 
irrigation  that  is  necessary  and  the  large  opening  into  the  mouth 
with  the  drainage  there,  is  such  a  drawback  that  I  think  it  is  not 
to  be  compared  with  the  Luc-Caldwell,  let  alone  the  Denker.  And 
still  this  method  has  its  adherents.  A  few  weeks  ago  I  saw  dem- 
onstrated at  the  Chicago  Laryngological  Society,  just  such  a  case, 
and  the  operator  laid  special  stress  on  the  advantage  of  the  large 
opening  into  the  mouth,  through  which  the  healing  could  be 
controlled. 

However,  the  tedious  after  treatment  dooms  this  method,  in  the 
opinion  of  most  men. 

Friedrich  was  really  the  first  one  to  hit  on  the  idea  of  the 
anterior  angle  of  the  antrum  by  removing  the  wall  of  the  apertura 
pyriformis,  but  he  made  his  initial  opening  through  the  skin 
along  the  external  angle  of  the  nose,  and  the  attendant  scar  makes 
this  operation  less  advisable  than  the  Denker. 

Kretschmann  followed  the  idea  of  Friedrich,  but  made  the  inci- 
sion from  the  mouth  under  the  upper  lip.  However,  he  did  not 
remove  the  anterior  wall  for  fear  of  deformity. 

Denker  now  joined  the  Friedrich  with  the  Kretschmann  and, 
making  the  incision  through  the  mouth,  he  removed  the  anterior 
wall. 
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Canfield  has  practically  the  same  operation  except  that  he 
makes  the  incision  through  the  nose.  The  results  are  the  same 
as  the  Denker.  and  the  operation  is  the  same  except  the  incision, 
so  that  the  only  comparison  of  these  two  methods  is.  which  will 
allow  better  access  to  the  field  of  operation,  and  I  am  of  the 
opinion  that  the  Denker  will  allow  greater  retraction  of  the  soft 
parts  and  give  a  larger  field  in  which  to  operate  than  the  Canfield. 

To  sum  up  the  advantages  of  the  Denker  under  each  one  of 
standards  of  comparison,  it  is  superior  to  all  the  others  except 
the  Canfield.  It  apparently  gives  a  larger  field,  through  retrac- 
tion of  soft  parts  than  this  latter  one.  The  only  disadvantage 
that  can  be  brought  against  it  is  the  loss  of  sensation  in  the  three 
front  teeth.  How  permanent  this  is  I  am  not  able  to  state,  as  all 
but  four  of  my  cases  have  been  lost  sight  of. 

These  four  have  been  operated  within  the  last  year  and  still 
have  the  numbness  referred  to. 

I  am  not  so  sure  but  that  the  idea  of  Kretschmann  in  leaving 
a  small  part  of  the  anterior  wall  and  resecting  the  entire  nasal 
wall  might  accomplish  the  same  result  and  spare  the  sensation 
in  these  teeth. 

DISCUSSION. 

Dr.  Canfield:  I  have  had  very  successful  cases  in  which  I  have  done 
the  Denker  operation.  I  think  the  result  in  uncomplicated  diseases 
is  always  a  successful  one  except  in  cases  of  syphilis,  etc.  In  almost 
all  cases,  which  involve  the  mucous  membrane,  the  Denker  operation 
gives  a  satisfactory  result.  I  prefer  the  subject  of  llie  disintegration 
of  the  lateral  nasal  wall  for  the  following  reasons: — the  Denker  op- 
eration being  done  through  the  mouth  and  the  dissection  of  the  lateral 
nasal  wall  being  done  through  the  nose.  That  can  be  done  under 
local  anesthesia.  It  is  less  destructive  to  the  senses.  One  does  not 
have  to  go  so  low  as  in  the  Denker  operation.  One  is  very  easily  able 
to  do  with  this  operation  what  he  can  do  with  the  Denker,  that  is  to 
remove  the  nasal  wall  entirely. 

Dr.  Hubbard:  It  seems  to  me  there  is  one  fault  in  any  method 
which  advocates  the  removal  of  the  lateral  wall  on  the  level  with  the 
floor  of  the  nose,  and  that  is  the  level  is  below  the  floor  of  the  nose; 
therefore  a  certain  amount  of  back  drainage  from  the  natural  secre- 
tion of  the  nose  results  and  there  is  a  certain  amount  of  back  drain- 
age into  the  antrum.  I  cannot  see  any  objection  to  a  resection  and 
establishing  a  permanent  opening  from  the  antrum  into  the  nose,  not 
at  the  level  of  the  floor  of  the  nose,  but  a  little  above  that,  nearer  the 
point  of  the  incision  of  the  inferior  turbinate.  I  think  the  operations 
on  the  maxillary  antrum  would  be  more  successful  if  general  anesthe- 
sia were  the  rule.  1  believe  we  can  do  better  work,  and  if  you  are 
working  without  any  fear  of  cause  of  pain  during  the  period  of  op- 
eration and  you  have  free  access  and  can  see  and  feel  it  is  the  operation 
which  facilitates  more  thorough  surgical  cleansing  of  the  cavity.  I 
do  not  think  there  are  any  complications  or  any  serious  drawbacks  to 
this  procedure. 
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Dr.  Thompson:  A  very  simple  procedure  in  local  anesthesia  will 
cure  90%  of  the  suppurations  of  the  antrum.  If  you  do  not  wash  the 
antrum  out  after  the  first  day  and  get  rid  of  the  blood  clot  the  case 
will  not  heal. 

Dr.  Laselle:  I  do  not  think  it  makes  much  difference  whether  you 
wash  out  the  cavity  or  not. 

Dr.  Beck:  Dr.  Marquis  covered  the  subject  very  thoroughly.  There 
are  cases  of  osteitis  that  require  obliteration  of  the  cavity.  I  believe 
in  attempting  to  obliterate  the  cavity  by  keeping  a  large  opening  in 
the  anterior  wall  of  the  superior  maxilla  with  a  plug,  packing  it  and 
removing  every  vestige  of  mucous  membrane  in  that  cavity. 

Dr.  Marquis:  Dr.  Hubbard  says  that  the  section  of  the  wall  and 
nose  allows  drainage  back  into  the  cavity.  The  idea  is  to  allow  drain- 
age as  Dr.  Beck  says,  and  almost  obliterating  the  cavity  to  make  it  a 
part  of  the  nose.  After  free  drainage  back  of  the  nose,  there  will  be 
no  trouble.  If  there  is  some  irritation  of  secretions  in  the  nose,  there 
is  where  you  will  have  trouble.  Dr.  Thompson  speaks  of  making  an 
opening  with  a  burr.  That  was  the  original  operation  by  Canfield  and 
after  that  the  inferior  turbinate  was  taken  out.  In  a  certain  number 
of  cases  a  certain  amount  of  drainage  would  suffice,  but  such  operations 
as  the  Denker,  or  the  one  suggested,  it  will  have  no  effect  at  all. 


TONSILS:      IN  RELATION  TO  GENERAL  INFECTION. 

By    GEORGE    E.    SHAMBAUGH.,    M.    D.,    Chicago. 

The  subject  under  diseussion  is  the  relation  between  the  faucial 
tonsils  and  systemtic  infections.  The  subject  is  one  which  is 
attracting  a  great  deal  of  attention  at  present.  Perhaps  the  most 
important  contribution  has  been  the  work  of  Dr.  Frank  Billings, 
of  Chicago.  Dr.  Billings  has  for  a  number  of  years  been  investi- 
gating the  whole  subject  of  systemic  disease  from  focal  infection. 
This  work  has  been  done  at  the  Presbyterian  Hospital,  with  which 
I  am  connected,  and  it  has  been  my  opportunity  to  see  a  great 
many  of  these  cases  and  to  examine  the  nasal  sinuses  and  faucial 
tonsils  where  there  has  been  a  suspicion  that  these  regions  might 
be  the  focus  for  the  systemic  disease.  1  have  been  asked  to  remove 
the  tonsils  in  a  large  number  of  patients  where  these  structures 
were  under  suspicion  as  the  cause  of  the  trouble.  My  experience 
with  these  cases  has  impressed  upon  me  certain  facts  in  regard 
to  faucial  tonsils:  first,  in  the  recognition  of  a  tonsil  the  seat  of 
chronic  infection,  and  second,  as  regards  the  proper  treatment 
of  tonsils  suspected  of  causing  systemic  trouble. 

The  earliest  history  of  medicine  indicates  that  there  have 
always  existed  certain  recognized  indications  for  operations  upon 
the  tonsils.  The  enormous,  enlarged  tonsils  which  fill  the  pharynx, 
causing  disturbances  to  the  voice  and  to  the  breathing,  have 
always  been  looked  upon  as  structures  which  should  be  removed. 
Such  tonsils,  of  course,  are  usually  found  in  children.  Faucial 
tonsils  which  are  subject  to  frequent  attacks  of  acute  follicular 
tonsillitis  have  also  been  recognized  for  some  time  as  structures 
which  require  surgical  interference. 

Aside  from  the  mere  local  disturbances  caused  by  diseased 
faucial  tonsils,  the  profession  has  long  recognized  a  relationship 
between  systemic  conditions  and  disease  of  the  tonsils :  as,  for 
example,  the  relation  between  acute  articular  rheumatism  and 
acute  follicular  tonsillitis.  For  a  long  time  it  was  believed  that 
the  inflammation  in  the  tonsils  was  but  the  local  manifestation  of 
a  general  systemic  condition  producing  the  rheumatism.  At 
present  we  take  the  reverse  view  of  this  situation :  the  rheumatic 
trouble  is  looked  u])on  as  secondary  to  and  caused  by  the  local 
infection  beginning  in  the  faucial  tonsils. 
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The  internist  for  a  long  time  has  been  keenly  aware  of  the 
relationship  existing  between  acute  valvular  heart  disease,  espe- 
cially in  children,  and  follicular  tonsillitis.  It  would  seem  that 
it  is  very  rare  indeed  to  observe  the  development  of  an  acute 
endocarditis  in  a  child  where  the  process  was  not  preceded  by  an 
attack  of  acute  tonsillitis. 

More  recently  has  come  the  recognition  of  the  fact  that  acute 
nephritis  is  also  very  often  the  result  of  acute  tonsil  infection. 
The  relation  between  infection  in  the  tonsils  and  serious  systemic 
diseases  has  been  much  more  thoroughly  understood  and  appre- 
ciated by  the  internist  than  it  has  by  the  men  who  are  devoting 
themselves  more  exclusively  to  the  diseases  of  the  nose  and  throat. 

In  more  recent  years  we  have  come  to  recognize  a  much  more 
extensive  relation  between  disease  of  the  faucial  tonsils  and 
systemic  infections  than  the  ones  I  have  just  been  pointing  out. 
I  refer  to  the  development  of  the  more  chronic  systemic  troubles 
from  chronic,  often  latent,  foci  of  infection  in  the  faucial  tonsils. 
It  is  this  phase  of  the  subject  about  which  I  wish  more  particu- 
larly to  speak.  These  chronic  infections  include  chronic  arthritis, 
commonly  known  as  arthritis  deformans,  chronic  nephritis, 
neuritis,  and  cardiovascular  degenerations.  All  of  these  condi- 
tions are  produced  by  foci  of  infection  other  than  those  located 
in  the  faucial  tonsils;  as,  for  example,  alveolar  abscess,  prostatic 
abscess,  etc.  But  the  experience  of  the  men  who  have  been  doing 
the  most  work  with  these  diseases  has  shown  that  the  faucial 
tonsils  are  perhaps  responsible  for  more  of  these  cases  than  all  of 
the  other  sources  combined. 

A  question  of  great  importance  in  this  connection  is  the  recogni- 
tion of  tonsils  which  contain  foci  capable  of  causing  systemic 
infection.  Perhaps  everyone  whose  routine  of  work  requires  an 
examination  of  the  pharynx  in  many  cases  each  day,  sooner  or 
later  comes  to  a  more  or  less  positive  conclusion  as  to  what  consti- 
tutes chronically  infected  tonsils.  I  take  it  that  everyone  who 
has  ever  looked  into  the  throat  can  recognize  an  acutely  infected 
tonsil.  Here  there  is  redness,  often  swelling,  frequently  white 
patches,  all  of  which  distinctly  differ  from  the  normal  appearing 
throat.  On  the  other  hand  the  recognition  of  a  chronically 
infected  tonsil  is  by  no  means  a  simple  aft'air,  and  I  am  quite  sure 
that  there  exists  in  the  audience  a  diversity  of  opinion  as  to  what 
constitutes  positive  evidence  of  chronic  tonsillar  infection.  I 
know  personally  men  who  are  doing  a  great  deal  of  nose  and 
throat  work  and  who  have  expressed  the  view  that  chronic  infec- 
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tion  of  the  faucial  tonsils  is  a  very  exceptional  condition.  On  the 
other  hand  there  are  specialists  who  express  the  view  that  they 
rarely  see  a  normal  tonsil  in  an  adult.  My  own  views  in  regard 
to  the  recognition  of  a  chronically  infected  tonsil  have  changed 
very  materially  during  the  last  five  or  six  years  since  I  have  been 
interested  more  keenly  in  the  subject  of  systemic  infection.  I 
now  recognize  many  more  cases  of  chronically  infected  tonsils 
than  I  did  previously. 

The  first  evidence  to  be  considered  in  the  recognition  of  a  tonsil 
containing  foci  capable  of  causing  systemic  infection  we  get  from 
the  history.  In  many  cases  the  patient  will  state  very  positively 
that  the  rheumatic  trouble,  for  example,  followed  distinctly  upon 
an  attack  of  acute  tonsillitis  and  has  persisted  long  after  all 
evidences  of  throat  symptoms  have  disappeared.  With  a  history 
of  this  sort  one  should  not  hesitate  to  advise  the  removal  of  the 
faucial  tonsils,  even  though  one  is  not  able  to  demonstrate  any 
distinct  evidence  of  infection  from  an  examination  of  the  tonsils. 
Very  often  the  history  that  one  gets  from  a  patient  fails  to  connect 
the  onset  of  the  systemic  infection  with  a  distinct  acute  attack 
of  tonsillitis.  Not  infrecpiently  one  will  discover  that  the  patient 
in  previous  years  has  been  subject  to  tonsillitis  or  even  attacks 
of  quinsy,  but  that  these  acute  attacks  had  disappeared  for  several 
years  before  the  development  of  the  systemic  infection  apparently 
took  place.  Previously  I  was  very  skeptical  as  regards  the  possi- 
bility of  the  tonsils  being  the  cause  of  the  systemic  trouble  in 
cases  of  this  sort,  but  I  have  now  come  to  regard  the  tonsils  as 
distinctly  under  suspicion  when  the  patient  is  suffering  from  a 
chronic  sj^stemtic  infection  and  gives  the  history  of  attacks  of 
tonsillitis  in  previous  years.  I  have  very  frequently  uncovered 
latent,  deep-seated  abscesses  in  the  tonsils  in  cases  of  this  sort 
where  the  patient  had  no  suspicion  of  tonsil  trouble  and  where  an 
examination  failed  to  disclose  any  evidence  of  tonsil  disease. 

When  one  makes  an  inquiry  of  a  patient  regarding  the  history 
of  attacks  of  tonsillitis,  one  frequently  will  get  a  negative  reply, 
when,  as  a  matter  of  fact,  the  patient  may  be  subject  to  repeated 
attacks  of  tonsil  infection.  The  reason  for  this :  many  people  are 
taught  to  recognize  tonsillitis  only  when  the  trouble  is  associated 
with  white  patches  on  the  tonsils  and  high  fever.  As  a  matter  of 
fact,  however,  a  milder  infection  in  the  faucial  tonsils,  associated 
with  very  little  rise  of  temperature  and  no  white  patches,  but 
manifested  by  sensations  of  soreness  and  congestion  in  the  region 


310 


G.     E.     SHAMBAUGH. 


of  the  tonsils,  is  not  infrequently  the  starting  point  for  systemic 
infection. 

I  have  seen  a  number  of  patients  suffering  from  serious  systemic 
disease  where  a  careful  examination  by  the  internist  has  failed 
to  discover  any  probable  focus  for  the  infection  and  where  the 
patient  has  never  been  aware  of  having  had  a  sore  throat,  but 
where  the  internist  has  advised  the  removal  of  the  tonsils  as  the 
most  probal)le  source  of  the  trouble.  In  these  cases  it  has  not 
been  uncommon  to  discover  a  latent  abscess  which  was  entirely 
without  local  symptoms.  Occasionalh^  one  does  discover  a  latent 
abscess  located  near  the  surface  of  the  tonsil,  which  can  be  seen 
shining  through  the  surface.  A  latent,  deep-seated  abscess  in  the 
tonsil  is  much  more  frequent.  The  structure  of  the  tonsil  is 
admirably  suited  to  the  development  of  deep-seated  abscesses. 
The  tonsillar  crypts  extend  into  the  depths,  even  as  far  as  the 
capsule.  In  cases  of  acute  tonsillitis  the  reaction  which  one  sees 
on  the  surface  of  the  tonsil  extends  also  to  the  depths  of  these 
pockets,  and  it  is  very  easy  to  see  how,  on  the  subsidence  of  the 
infection  over  the  surface  of  the  tonsil,  infection  may  be  retained 
indefinitely  in  these  pockets.  The  reason  why  the  faucial  tonsils 
are  the  most  frequent  focus  for  systemic  infection  is  to  be  found 
in  the  following  facts :  first,  the  fact  that  the  faucial  tonsils  are 
more  frequently  the  seat  of  acute,  severe  infection  than  is  any 
other  organ  in  the  body ;  'and  second,  the  fact  that  the  structure 
of  the  faucial  tonsils,  with  the  deep  pockets,  is  admirably  suited 
to  the  retention  of  chronic  foci  of  infection. 

Quite  aside  from  the  information  which  one  may  obtain  from 
the  history  of  tonsil  trouble,  there  is  a  great  deal  that  can  be 
determined  by  a  careful  examination  of  the  tonsils.  In  the  first 
place  a  chronically  diseased  tonsil  is  often  a  chronically  hyper- 
trophied  tonsil,  although  I  believe  we  do  see  chronically  hyper- 
trophied  tonsils  which  remain  large  but  which  are  not  the  seat 
of  any  persistent  infection.  The  size  of  the  tonsil  does  not  make 
very  much  difference.  The  smallest,  most  shrunken  tonsil,  I  am 
inclined  to  believe,  is  just  as  capable  of  causing  systemic  infection 
as  the  enormous  enlarged  tonsils.  My  experience  has  led  me  to 
suspect  that  the  small  tonsil,  especially  where  it  is  overgrown  by 
the  anterior  pillar,  is  more  likely  to  be  the  focus  for  systemic 
infection  than  the  moderately  enlarged  tonsil  -which  we  so  fre- 
quently see.  The  presence  of  cheesy  concretions  in  the  tonsils 
usually  indicates  that  the  tonsils  are  subject  to  recurring  acute 
infections.    Very  often  this  is  not  associated  with  anv  verv  marked 
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degree  of  soreness,  but  an  examination  will  show  that  the  surface 
of  the  tonsil  and  frequently  the  anterior  pillar  of  the  fauces  cover- 
ing the  tonsil,  are  deeply  congested.  Usually  in  a  tonsil  that  is  the 
seat  of  chronic  infection,  whether  large  or  small,  one  can  recognize 
a  congested,  often  edematous  appearance  of  its  surface,  even  when 
the  patient  has  no  symptoms. 

A  much  more  positive  evidence  can  often  be  discovered  in 
tonsils  which  are  causing  the  patient  no  local  symptoms.  This 
evidence  consists  of  the  demonstration  of  pus  which  can  be 
expressed  by  proper  manipulation  of  the  tonsil.  I  see  a  great 
many  cases  where  pus  can  be  expressed  at  one  or  more  points 
from  the  surface  of  the  tonsil,  where  the  patient  has  no  local 
symptoms  but  is  suffering  from  severe  systemic  infection.  Occa- 
sionally one  finds  a  large  chronic  abscess  the  size  of  a  hazel  nut, 
but  it  is  much  more  common  to  find  small  abscesses  from  which 
only  a  droplet  of  pus  can  be  expressed  at  a  time.  It  seems  prob- 
able that  the  small  abscess  is  just  as  capable  of  causing  serious 
trouble  as  is  the  larger. 

In  all  of  this  work  the  throat  specialist  should  cooperate  with 
the  internist  and  the  dentist.  In  most  of  the  cases  where  the 
tonsils  require  removal,  either  the  history  will  throw  a  distinct 
suspicion  upon  the  tonsils  or  an  examination  of  the  tonsils  will 
disclose  evidences  of  tonsil  trouble. 

As  regards  the  treatment  of  the  tonsils  in  this  class  of  cases, 
the  important  thing  is  the  complete  removal  of  the  infected 
region.  The  one  way  which  seems  to  offer  the  most  satisfactory 
method  is  the  enucleation  of  the  tonsil.  Now  the  enucleation  of 
the  faucial  tonsils,  especially  in  adults,  is  not  a  minor  operation, 
and  should  only  be  undertaken  where  contraindications  are 
absent.  Among  the  positive  contraindications  to  a  tonsil  enuclea- 
tion the  most  important  is  the  presence  of  a  high  blood  pressure. 
Another  important  contraindication  is  the  presence  of  a  slow 
coagulation  time.  Both  of  these  contraindications  may  be  rela- 
tive :  that  is,  under  proper  treatment  both  may  be  relieved  suffi- 
ciently to  permit  of  the  operation,  but  there  will  still  remain  a 
certain  number  of  eases  where  the  enucleation  of  the  tonsils  is 
hardly  justifiable.  Under  these  circumstances  one  must  work  to 
clear  out  the  infection  in  the  tonsil  by  simpler  methods.  I  have 
succeeded  very  well  in  several  cases  where  the  removal  of  the 
tonsil  was  contraindicated  and  where  the  tonsils  were  distinctly 
the  seat  of  chronic  infection,  by  slitting  open  the  infected  area 
and  spraying  out  the  pockets.     This  method  is,  of  course,  much 
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more  tedious  and  is  not  as  sure  a  method  as  tonsil  enucleation. 
The  cauterization  of  the  tonsil  has  not  met  with  my  approval. 
The  searing  of  the  surface  of  the  tonsil,  even  of  the  mouth  of  the 
crypts,  is  likely  to  form  a  scar  which  will  only  tend  to  increase 
the  retention  of  infection. 

The  enucleation  of  the  faucial  tonsils  for  systemic  infection  is 
undertaken  usually  in  adults  and  can  be  done  most  satisfactorily 
in  most  cases  by  the  use  of  a  local  anesthetic.  There  are  a  few 
cases  where  it  is  impossible  to  get  a  satisfactory  local  deadening 
of  the  tissue,  but  even  in  these  cases  one  can  always  enucleate  the 
tonsils,  but  not  without  some  discomfort  to  the  patient.  To  get 
a  satisfactory  local  anesthesia  applied  one  should  take  plenty  of 
time  for  the  infiltration :  twenty  to  thirty  minutes  is  often 
required.  I  ordinarily  use  a  5%  cocaine  solution,  made  up  in 
1-1000  adrenaline.  This  is  applied  to  the  surface  of  the  tonsil 
until  a  surface  anesthesia  is  obtained.  I  inject  novocain  1-200, 
instead  of  cocaine  solutions.  Injection  of  even  a  very  weak 
cocaine  solution  as  a  rule  produces  more  or  less  depression,  which 
I  have  never  experienced  in  using  novocain.  I  inject  not  only  the 
anterior  and  posterior  pillars  but  injections  are  made  frequently 
into  the  capsule  through  the  anterior  surface  of  the  soft  palate. 
The  operation  itself  should  only  be  undertaken  with  a  very  sharp 
knife :  a  straight  scalpel  I  find  the  least  awkward  of  any  instru- 
ment, and  when  one  has  mastered  the  technique  of  holding  the 
knife  in  the  right  or  left  hand,  it  takes  but  a  few  seconds  to  pull 
the  tonsil  into  the  pharynx  by  means  of  a  forceps  and  to  strip 
with  a  sharp  scalpel  the  upper  half  of  the  tonsil  free  from  the 
anterior  and  posterior  pillars.  The  remainder  of  the  tonsil  is  best 
removed  with  a  wire  snare.  The  operation  should  always  be 
undertaken  at  a  hospital,  where  the  patient  will  stay  for  24  or  48 
hours.  This  precaution  is  necessary  because  of  the  danger  of 
bleeding,  which  may  occur  any  time  during  the  first  night,  and 
it  is  very  important  that  the  patient  should  be  in  a  place  where 
immediate  assistance  can  be  given.  Furthermore,  after  enuclea- 
tion of  the  faucial  tonsils  with  a  local  anesthesia  the  patient  is 
in  no  condition  to  undertake  a  trip  home. 

DISCUSSION. 

Dr.  J.  C.  Beck.  This  is  an  experience  of  which  I  did  not  know  I  was 
to  have  the  pleasure.  It  was  Doctor  Barnville  that  was  to  address  you 
on  the  subject,  so  I  would  like  to  continue  on  the  discussion  of  the 
tonsil,  because  I  was  so  much  interested  in  Dr.  Shambaugh's  remarks. 
There  are  a  few  points  which  I  would  like,  not  at  all  to  take  issue  with 
him  on,  but,  on  the  contrary,  to  agree  with  him,  and  one  of  the  most  in- 
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teresting  points  in  the  work  will  be,  the  ultimate  result  of  these  cases. 
Every  point  he  made  is  absolutely  true;  I  can  corroborate  it  from  my 
practice;  and  yet,  I  am  sure  all  of  us  see  cases,  general  infective  cases, 
but  we  have  not  seen  them  long  enough  to  say  exactly  whether  that  is 
true  or  not.  And  to  some  of  the  internists  or  pediatritians  who  have 
these  difficult  cases, — all  chronic  focal  infections, —  and  leave  them 
to  the  laryngologists,  I  would  say  here,  that  it  is  my  practice  not  to 
promise  too  much  on  his  suggestion  that  it  is  going  to  cure  or  clear 
up  this  infection.  I  had  some  disappointments — or  rather  the  family 
doctor  had  the  disappointments  on  the  results  from  the  removal  of 
the  tonsils  when  he  promised  that  the  rheumatism  would  disappear. 
I  am  preparing  precisely  that  same  subject  for  the  American  Medical 
Association,  this  subject  of  chronic  focal  infection;  and  the  point  that 
I  am  working  on  is  to  try  and  establish  a  ratio  of  the  infections  from 
the  various  points,  chronic  focal  infections  from  the  various  organs 
of  the  body,  to  prove  to  myself,  and  possibly  to  those  who  try  to  fol- 
low up  the  same  system  of  investigation,  for  instance,  how  much  could 
be  claimed  to  come  from  the  tonsils,  how  much  from  the  appendix; 
then  the  gall  bladder  and  then  the  accessory  nasal  cavities,  the  middle 
ear,  or  rather  the  mastoid  infected  pockets,  the  tubes,  the  teeth  and 
the  pathological  abscesses  of  empyema,  pustules  about  the  joints, — 
there  are  so  many  points  of  chronic  infection,  and  any  one  of  them 
or  all  them  might  Ije  infected,  and  therefore  one  might  say,  "We  will 
have  to  remove  all  of  these  end  organs,  these  pockets,  in  order  to 
clear  up  this  chronic  focal  infection."  And  so  I  am  working  on  the 
point  of  showing  how  much  of  the  chronic  infections,  of  these  chronic 
focal  infections,  can  be  removed  in  order  that  the  body  may  take  care 
of  itself,  or  rather  take  care  of  the  maximum  of  infection  that  is 
present. 

It  is  a  well  established  fact  in  the  study  of  immunity  and  resistance 
of  the  body,  that  the  body  may  have  anywhere  from  50  or  more — • 
that  is,  50  or  less  degrees  or  percent,  of  infection,  and  will  not  be 
able  to  resist  any  sort  of  an  acute  infectious  disease,  and  by  various 
means  of  raising  this  resistance,  the  necessary  degrees  to  make  up 
the  normal  standard  of  one  hundred  percent.,  we  will  say  (which 
rarely  ever  exists)  will  be  brought  about.  So  that  the  point  made 
by  Dr.  Shambaugh  would  be  still  more  strengthened  by  the  fact  that 
it  has  been  shown  that  20  percent,  of  infection  is  constantly  present 
in  the  chronically  infected  tonsil,  and  that  w^hen  this  20  percent,  of 
infection  is  removed,  then  if  the  patient  has  only  about  80  percent, 
resistance,  this  2  0  percent,  of  infection  which  is  removed  will  bring 
him  to  the  normal;  then,  if  there  is  a  pocket  of  infection  in  the — I 
was  going  to  say  in  the  appendix — and  another  amount  of  infection 
somewhere  else,  it  will  be  cleared  up  by  the  patient's  own  resistant 
substance,  such  as  we  know  are  existing  in  the  chemistry  of  the  blood. 
That  to  me  is  a  very  interesting  subject;  and  why,  then,  the  tonsils, 
and  why  not  the  other  points,  infected  organs?  Simply  because,  in 
regard  to  the  tonsils,  we  do  not  know  that  when  they  are  removed, 
invariably  the  patients  are  so  much  benefited,  and  then  they  are  so 
accessible,  and  certainly  much  easier  to  get  at  than  any  of  the  other 
points. 

Another  point  which  I  would  like  to  touch  upon  is  in  reference  to 
the  ear,  and  to  the  point  that  is  assigned  to  me,  some  practical  points 
in  reference  to  the  ear.  I  do  not  believe  that  there  is  any  other  struc- 
ture about  the  ear  that  is  causing  so  much  trouble  as  this  chronic 
infection  of  the  tonsil.  It  is  not  necessary  that  it  should  be  a  large 
tonsil;  that  it  should  be  pressing  upon  the  eustachian  tube;  but  I 
have  seldom  had  any  result  from  treatment  of  chronic  deaf  people  from 
adhesive  inflammation  of  the  ear,  yet  I  know  that  if  there  is  any  one 
treatment  that  has  given  more  benefit  in  this  class  of  cases — given 
the  patients  Ijenefit  in  the  treatment  of  these  chronic  tubal  catarrhal 
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inflammations  of  the  middle  ear,  as  you  call  it,  it  has  been  the  removal 
of  these  chronically  infected  organs,  the  tonsils. 

Now,  how  that  occurs  is  not  very  definitely  established  yet;  still, 
it  must  be  more  from  the  continuity  of  structure  chronically  inflamed 
from  these  infected  pockets  that  the  Doctor  mentioned,  rather  than 
mechanically,  that  is,  by  pressure;  and  that  when  this  infection  is 
removed,  if  the  ear  condition  is  not  removed,  it  is  generally  improved, 
and  at  least  the  process  of  infection   is  checked. 


MEETING  OF  THE  WESTERN  SECTION,  HELD  IN  DENVER, 
COLORADO.  MARCH  21,  1914,  UNDER  THE  CHAIRMAN- 
SHIP OF  DR.  LORENZO  B.  LOCKARD,  OF  DENVER. 


NASOPHARYNGEAL  POLYPUS. 

By  ROBEFIT  LEVY,  M.  D.,  Denver  Colo. 

The  question  of  polypi  iu  the  nose  and  nasopharynx  is  of  special 
interest  for  more  reasons  than  one.  According  to  Goodale  and 
others,  a  polyp  is  an  edematous  hypertrophy^  of  the  mucous  mem- 
brane in  which  as  in  the  case  of  firm  hypertrophy  the  process  may 
be  limited  to  the  superficial  layers  or  extend  to  the  depths.  Of 
interest  is  the  study  of  nasal  and  particularly  nasopharyngeal 
polypi  as  regards  their  development  as  well  as  their  origin.  The 
importance  of  determining  their  seat  of  attachment  is  self  evident. 

Zuckerkandl  (Vol.  II,  p.  81)  speaks  of  a  form  of  polyp  the 
pedicle  of  which  arises  from  an  accessory  sinus.  Of  interest  also 
is  the  discussion  of  different  varieties  of  these  groAvths.  There 
was  a  time  when  all  polypi  were  considered  under  one  class,  but 
through  the  works  of  such  men  as  Woakes,  Zuckerkandl.  Gruen- 
wald  and  others  we  learn  that  myxomatous  growths  in  the  nose 
and  nasopharynx  may  be  divided  into  numerous  classes  according 
to  their  histology. 

Regarding  the  etiology  of  these  growths  there  has  always  been 
a  vast  difference  of  opinion.  For  instance  AVoakes  believed  that 
all  nasal  polypi  Avere  due  to  ethmoid  necrosis  while  Zuckerkandl 
states  that  in  no  case  is  there  necrosis  except  in  the  presence  of 
tuberculosis  or  syphilis. 

Zuckerkandl  (Vol.  I,  p.  320,  1893)  relates  the  case  of  an  al)- 
normally  large  accessory  maxillary  ostium  through  which  one 
might  readily  understand  how  a  growth  could  be  pushed  from 
the  antrum  into  the  nose.  It  is  more  reasonable  according  to  him 
to  believe  that  the  growth  beginning  in  the  antrum  as  swollen 
mucous  membrane  was  prolapsed  into  the  nose  and  continued 
to  grow  until  it  had  developed  into  a  nasal  tumor.  It  is  gener- 
ally recognized  at  the  present  time  that  there  is  a  close  relation 
between  diseases  of  the  nose  and  those  of  the  accessory  sinnses 
and  even  before  Zuckerkandl  our  own  Boswortli  made  the  state- 
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raent  in  1891  that  these  growths  developed  from  an  accessory 
sinus  membrane  which  became  thick  and  soft  and  was  forced 
into  the  nasal  cavity.  This  is  plainly  shown  by  the  illustrations 
in  Zuckerkandl  (Vol.  I,  plate  21  figure  4,  plate  32  figure  5). 
St.  Clair  Thomson  in  speaking  of  nasopharyngeal  polypi 
says  that  they  take  their  origin  in  one  of  the  accessory 
sinuses  and  protrude  through  the  ostium  into  the  nose.  This 
occurs  most  frequently  in  the  maxillary  sinus,  and  then  the  poly- 
pus generally  passes  backwards  to  hang  into  the  postnasal  space. 
Nasopharyngeal  polypi  are  thus  shown  to  differ  from  nasal  polypi, 
being  generally  solitary  and  of  enormous  size  and,  having  origi- 
nated in  the  maxillary  sinus  as  a  single  antral  polypus,  it  passes 
through  the  ostium  maxillare  and  descends  backwards  into  the 
postnasal  space.  A  very  important  and  interesting  feature  in 
regard  to  these  nasopharyngeal  polypi,  according  to  this  author, 
is  that  they  do  not  recur.  St.  Clair  Thomson  modifies  this  state- 
ment, however,  when  he  says  the  condition  of  the  antrum  should 
be  investigated  and  it  may  be  necessary  to  open  it  through  the 
canine  fossa,  even  though  the  sinus  is  quite  clear  on  trans- 
illumination. 

Hajek  makes  the  same  statement  (Archiv.  fur  Laryngologie 
and  Rhinologie,  Vol.  XIV,  p.  498)  when  he  says  that  polypi  in  the 
nose  have  their  origin  in  the  antrum  of  Highmore  and,  as  a  thera- 
peutic deduction  following  such  a  diagnosis,  the  safest  method  of 
handling  these  cases  is  by  an  opening  through  the  canine  fossa. 

The  article  above  all  others  which  bears  most  upon  the  subject 
which  I  present  to  you  is  that  by  Killian,  entitled  "The  Origin  of 
Choanal  Polypi"  (London  Lancet,  July  14,  1906).  The  author 
states  that  the  treatment  is  very  favorable,  the  majority  of  cases 
not  recurring.  The  antrum  shows  slight  chronic  inflammation 
with  mucus  but  rarely  with  pus.  He  sought  in  vain  for  the  origin 
of  the  polypus  in  a  typical  case,  assisted  by  all  the  diagnostic  aids 
recently  placed  at  our  disposal,  and  found  no  spot  which  could 
be  regarded  as  the  base  of  the  polyp.  Finally,  however,  he  found 
a  case  in  which  the  accessory  opening  of  the  maxillary  antrum 
was  unusually  large,  and  came  to  the  conclusion  that  the  polyp 
might  have  had  its  root  within  the  antral  cavity.  In  further 
support  of  the  maxillary  origin  on  one  occasion  he  saw  the  torn 
stalk  project  out  of  the  accessory  ostium.  In  another  case  the 
remains  of  the  polypus  stalk  within  the  antrum  could  be  seen  by 
means  of  a  small  mirror  introduced  into  the  middle  meatus. 
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Killian  says  that  such  cases  would  form  suitable  objects  for 
investigation  with  the  autraseope,  and  hopes  that  with  this  instru- 
ment still  more  definite  conclusions  upon  the  actual  point  of  origin 
within  the  antrum  may  be  obtained. 

The  fact  that  the  usual  nasal  polypi  are  bathed  in  pus  or  muco- 
pus  while  the  nasopharyngeal  growths,  especially  when  springing 
from  an  accessory  cavity  such  as  the  antrum,  are  surrounded  only 
by  a  mucous  secretion,  offers  another  point  of  distinction  between 
these  two  varieties. 

After  reading  Killian 's  article  I  felt  that  an  investigation  of 
one  or  two  of  my  cases  might  be  of  value,  especially  as  they  had 
been  under  my  personal  observation  for  a  period  of  over  ten  years. 

The  first  case  was  that  of  a  young  man  age  sixteen  who  at  the 
age  of  thirteen  first  noticed  difficulty  in  breathing  through  one 
nostril.  Two  years  before  I  saw  him.  1905,  a  tumor  had  been 
removed  with  complete  relief.  In  1907  there  was  a  return  of  all 
of  the  symptoms,  and  upon  examination  I  found  a  large  pedunc- 
ulated growth  in  the  nasopharynx.  The  growth  was  removed  in 
the  usual  way  by  means  of  the  cold  wire  snare.  I  did  not  expect 
a  recurrence,  but  in  this  respect  was  disappointed.  It  recurred 
again  in  1907,  1911,  and  once  more  in  1912.  Each  time  apparently 
a  thorough  operation  was  performed.  All  of  the  growths  were 
cystic  in  character,  evacuating  a  large  quantity  of  serum  at  the 
time  of  operation.  The  pedicles  of  all  of  these  growths  were 
unusually  long,  corroborating  the  theory  that  the  growth  sprang 
from  the  interior  of  an  accessory  cavity  becoming  constricted  at 
the  ostium  and  developing  into  a  large  dependent  growth  in  the 
nasopharynx. 

Several  other  cases  have  occurred  in  my  experience,  but  the 
most  interesting  one  was  that  of  a  man  Avhom  I  saw  in  1904.  He 
was  thirty-four  years  of  age  and  presented  symptoms  similar  to 
those  of  the  case  cited  above.  Upon  examination  a  large  tumor 
of  the  usual  polypoid  character  Avas  found  in  the  nasopharynx. 
This  was  at  once  removed  by  the  cold  wire  snare.  There  was  no 
recurrence  until  eight  years  later,  in  1912.  It  was  again  removed 
and  found  to  be  solitary,  as  in  the  first  instance.  A  third  recur- 
rence in  1914  was  the  occasion  of  more  radical  operation.  Feeling 
that  the  origin  of  the  polyp  was  in  the  antrum,  I  advised  radical 
operation  and  under  ether  opened  the  antrum  through  its  anterior 
wall  and  thoroughly  explored  it  by  means  of  the  Holmes  naso- 
pharyngoscope.  This  revealed  to  the  satisfaction  of  myself  and 
assistants  a  polypoid  mass  springing  from  the  upper  margin  of 
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the  ostium  maxillare.  I  attempted  to  make  traction  and  thus 
show  its  extension  into  the  nasal  cavity.  In  this  we  failed,  but  by 
slipping  a  wire  snare  around  the  growth  in  the  nose  one  could  see 
the  antral  mass  move  with  every  attempt  at  traction.  During  this 
procedure  the  cystic  portion  of  the  growth  burst,  and  the  remains 
were  removed  through  the  nose  without  the  pedicle.  Upon 
examining  the  antrum  the  mass  was  found  in  the  same  position 
a.s  before  and  was  readily  grasped  with  a  pair  of  forceps,  thus 
removing  the  pedicle  through  the  antral  opening.  After  checking 
the  profuse  hemorrhage  a  small  red  tuft  could  be  determined  at 
the  site  from  wliich  this  pedicle  had  been  torn  loose. 

The  skiagram  of  this  case  made  by  Dr.  Childs  was  interesting 
in  that  the  radiographer's  report  was  to  the  effect  that  there  was 
something  in  the  antrum  which  was  not  of  sufficient  density  to 
indicate  pus  but  to  give  a  perfectly  typical  shadow. 

The  histological  examination  of  this  growth  made  by  Dr.  Hill- 
kowitz  was  also  conclusive  evidence  that  the  antrum  was  the  source 
of  the  growth,  for  it  was  found  that  that  portion  removed  from 
the  antrum  was  covered  with  but  one  layer  of  ciliated  epithelium 
and  contained  few  glands  and  blood  vessels,  thus  corroborating 
the  well-known  fact  that  growths  springing  from  the  nose  partake 
of  the  nature  of  the  mucous  membrane  here  and  possess  several 
layers  of  ciliated  epithelium  with  numerous  glands,  while  growths 
from  the  accessory  cavities  partake  of  the  nature  of  the  mucous 
membrane  lining  these  cavities,  which  is  covered  with  a  single 
layer  of  ciliated  epithelium  and  contains  few  and  poorly  developed 
glands. 

Thifi  case  proves  conclusively  the  development  of  a  nasopharyn- 
geal cystic  polyp  from  its  origin  in  the  maxillary  antrum. 


TUBERCULOSIS  OF  THE  PAROTID  GLAND. 

By    THOS.    E.    CAUMODY,    M.    D.,    Denver,    Colo. 

The  subject  of  this  paper  while  the  exhibition  of  a  somewhat 
rare  condition  is  apparently  especially  rare  in  this  country,  as 
only  four  cases  have  been  reported,  while  only  eleven  cases  have 
been  reported  abroad,  so  far  as  my  knowledge  goes. 

For  our  knowledge  of  the  pathology  of  this  condition,  we  owe 
much  to  the  French,  German  and  Italian  authors,  while  as  to  the 
etiology,  the  most  complete  work  has  been  done  by  George  B. 
Wood,  in  this  country,  and  by  Nadel  &  Ponget  in  Europe. 

The  first  case  to  be  reported  was  that  of  De  Paoli,  1893.  Since 
that  time,  cases  have  been  reported  by  Von  Stubenrach,  Leguen  et 
Marien,  Boekhorn,  Meselay,  Lecene,  Kuttner,  Parent,  Frank  and 
others. 

Fioravanti  refused  to  add  a  case  of  Danielsen's  because  the 
parotid  lymph  glands  as  well  as  the  salivary  were  involved. 
This  does  not  seem  to  be  the  view  to  take  with  our  present  knowl- 
edge of  tuberculosis  and  infections  in  general,  as  we  do  not  know 
how  many  apparently  healthy  individuals  are  affected  with  tuber- 
culosis, or  how  infection  has  taken  place. 

The  avenues  of  infection  are  probably  the  same  whether  the 
gland  is  involved  primarily  or  secondarily.  In  secondary  involve- 
ment it  may  be  said  that  the  vitality  of  the  gland  is  lowered  through 
lack  of  proper  nutrition,  and  the  saliva  changes  to  such  an  extent  as 
not  to  promote  proper  oral  digestion,  thus  giving  us  a  viscious 
circle. 

Lockard  quotes  V.  Harris  as  stating  that  he  found  a  lack  of 
ptyalin  in  the  saliva  of  tuberculosis  patients,  and*  obtaining  the 
glands  postmortem,  found  them  affected  by  fibrosis.  This  would 
coincide  with  the  above  statement.  He  examined  the  sub- 
maxillary and  parotid  glands. 

Before  going  into  the  controversy  over  etiology  it  might  be  well 
to  give  a  few  extracts  of  case  reports.  IMost  cases  reported  are 
primary  or  at  least  believed  to  be  so  at  the  time  of  reporting. 

The  first  case  of  De  Paoli 's,  a  male,  age  33,  without  previous 
personal  or  hereditary  histor}^,  presented  himself  with  a  swelling 
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of  the  left  parotid  about  the  size  of  a  hen's  egg,  which  had  grown 
to  this  size  in  six  months.  The  patient  further  presented  a  facial 
paralysis  on  the  affected  side.  A  diagnosis  of  sarcoma  was  made, 
and  tumor  removed.  Examination  proved  it  to  be  tuberculosis.  He 
does  not  venture  an  opinion  as  to  how  infection  had  taken  place. 
In  1894,  Von  Stubenrach  reported  a  case  which  presented  some 
different  characteristics.  A  male,  aged  60,  who  had  suffered  from 
stomatitis  and  accompanying  salivation,  presented  with  a  small 
fluctuating  mass  in  the  right  parotid  region,  which  was  very 
painful.  Pathological  examination,  a  large  pseudocyst,  with  liquid 
contents  similar  to  saliva,  and  with  a  wall  about  2  cm.  thick  which 
presented  internally,  tuberculous  granulations,  while  external  to 
these  the  capsule  consisted  of  fibrous,  connective  tissue,  with  the 
remains  of  excretory  canals,  and  of  degenerated  glandular  elements, 
atrophied  and  altered  in  various  ways.  These  changes  and 
tubercles,  which  were  mostly  situated  around  the  excretory  ducts, 
led  Von  Stubenrach  to  believe  that  infection  took  place  through 
Stenson's  duct. 

In  1895,  another  case  was  reported  by  De  Paoli,  the  patient  a 
girl  of  19,  whose  left  parotid  was  involved  and  in  spite  of  his 
previous  experience  he  made  a  diagnosis  of  fibrnsarcoma,  but 
pathological  examination  after  removal.  i)roved  it  to  be  tuber- 
culous. This  can  be  explained  again  by  the  fact  that  there  was 
no  personal  or  hereditary  history  of  tuberculosis. 

In  the  same  year  Leguen  and  Marien  reported  the  case  of  a 
girl  of  13  years,  in  whom  there  had  formed  during  a  long  period, 
a  swelling  as  large  as  a  nut  covered  by  skin,  and  apparently 
adherent  to  the  left  parotid  gland.  A  diagnosis  of  adenitis  was 
made,  but  examination  disclosed  many  tubercles  diffuses  in  the 
parenchyma  of  the  gland,  and  a  central  softened  mass. 

The  case  of  Bockhorn,  reported  1897,  a  lady  39,  with  no  pre- 
vious history  of  tuberculoses,  there  was  found  a  swelling  of  soft 
consistency,  wiiich  had  formed  in  a  period  of  three  months,  in  the 
left  parotid  region.  It  M^as  diagnosed  clinically  as  a  syphilitic 
gumma.  Pathologically  it  was  recognized  as  tuberculosis  oP 
probable  vascular  origin  on  account  of  the  greater  abundance  of 
tubercles  in  the  region  of  the  vessels. 

Kiesow,  1897,  a  girl  13,  parents  and  sisters  well.  Swelling  in 
both  cheeks,  began  three  years  ago,  and  has  gradually  enlarged. 
Not  painful.    Patient  small,  undersized  and  stupid.    In  the  neigh- 
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borhood  of  both  teinporoniandibular  joints,  swellings  the  size  of  a 
pigeon's  egg.  giving  the  appearance  of  mumps.  Right  sharply 
circumscribed  tumor,  while  the  left  showed  a  large  tumor,  ex- 
tending into  smaller  growth  above  and  into  parotid  gland,  and 
not  sharply  circumscribed.  Fairly  hard.  Lungs,  heart,  mouth 
and  pharynx  normal.  No  enlarged  glands.  Diagnosis,  bilateral 
sarcoma.     Histological  examination,  early  form  of  tuberculosis. 

In  1898,  Meselay  and  Parent  reported  the  case  of  a  man  of  61 
years,  family  history  negative,  who  had  suffered  previously  from 
a  right  otitis  and  from  dental  caries.  He  gave  a  history  of  hav- 
ing noticed  for  three  months  a  SAvelling  in  the  region  of  the  left 
parotid  gland,  hard  and  irregular,  painful  for  last  month.  The 
clinical  character  of  the  swelling  and  its  evolution  seemed  to  the 
authors  to  be  that  of  a  mixed  tumor  of  the  parotid.  Partial 
enucleation  of  parotid  Avith  temporary  facial  paralysis.  The 
pathological  examination  showed  the  characteristics  of  tubercu- 
losis, probably  of  hematogenous  origin,  because  as  in  the  case  of 
Bockhorn  the  greater  entity  and  diffusion  of  the  tubercles  cor- 
responded to  the  vessels.     Recovery  with  complete  healing. 

Lecene  in  1900  reported  having  seen  a  case  of  a  young  nuiii  of 
29.  whose  sister  had  died  of  pulmonary  tuberculosis.  A  mixed 
tumor  of  the  right  parotid  was  diagnosed,  but  was  removed  and 
examination  of  the  section  showed  tubercle  of  hematogenous 
origin,  tuberculosis  granulation  tissue  and  tubercle  l)acil]i  witliout 
caseation. 

]\Iintz,  1900.  reports  the  case  of  a  child  of  3  years,  with  a  lesion 
in  the  left  parotid  which,  on  pathological  examination,  proved  to 
be  tuberculosis  of  the  gland.  He  found  all  stages  of  inflammation 
and  caseation. 

Kuttner.  1900.  nude  18.  Family  and  personal  liistory  negative. 
Fluctuation  swelling  in  left  parotid,  with  pus  discharging  through 
duct.  Two  operations  followed  by  temporary  facial  parjdysis 
with  recovery. 

Scheib  in  1900  reported  a  case  of  a  girl  of  15.  wlio  for  four 
weeks  had  a  swelling  in  right  cheek,  painful  at  night  for  last  14 
days.  Cough  without  expectoration,  loss  of  appetite  and  night 
sweats,  temperature  38.1°.  Opening  of  Stenson's  duct  shows  a 
red  protulierance  size  of  a  small  pea.  Tumor  softened  in  the 
middle,  and  on  oi)ening.  pus  found  containing  tubercle  bacilli. 
Died  one  month  later  of  pulmonary  tuberculosis.  Author  be- 
lieved hematogenous  infection  as  blood  vessels  in  region  of  ab- 
scess were  found  thrombosed  on  postmortem  examination. 
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Faure-Darmet's  case,  1901,  a  man.  age  42,  presented  three  swell- 
ings which  later  broke  down  and  discharged  through  fistu- 
lous openings.  Guinea  pigs  inoculated  and  found  to  have  tuber- 
culosis when  killed,  but  author  admits  there  may  have  been 
errors.  Was  diagnosed  as  cutaneous  actinomycosis.  Lungs  nor- 
mal. Operated  by  curetting.  Cut  of  case  resembles  author's,  ex- 
cept being  unilateral  involvement. 

All  cases  reported  by  American  authors  have  occurred  since 
1900. 

The  first  was  reported  by  Frank  in  1902,  and  was  found  in  a 
male  child  of  only  22  months,  when  seen  by  Frank  it  was  a  swollen 
mass  in  right  parotid,  which  had  been  opened  six  Aveeks  previously 
and  refused  to  heal.  Examination  showed  it  to  be  tuberculosis  of 
the  parotid. 

Scudder,  1902,  Family  history  negative.  Personal  history,  al- 
ways well ;  married  twenty-six  years.  Has  three  children.  Present 
illness :  Five  years  ago  a  small  swelling  appeared  just  below  the 
lobule  of  the  right  ear.  Three  years  it  grew  slowly,  for  over  a 
year  it  increased  perceptibly,  but  painlessly.  She  has  had  no 
subjective  symptoms.  Her  hearing  is  good.  There  have  been  no 
pressure  dsturbances.  Physical  examination :  A  large,  fleshy,  and 
well  developed  woman.  In  front  of,  and  below  the  right  ear  is  a 
broad  spherical  swelling,  about  two  inches  in  diameter.  It  is 
hard  and  rounded,  with  irregular,  indurated  borders,  it  is 
slightly  movable  upon  the  parts  beneath.  It  is  not  attached  to 
the  skin,  nor  is  it  tender  in  palpitation.  The  chest  is  negative. 
Operation :  Mass  removed  through  a  curved  incision.  Capsule 
adherent  closely  to  the  surrounding  parts.  Upper  part  of  the 
neck  carefully  dissected.  Stenson's  duct  and  facial  nerve  divided, 
as  they  were  involved  in  the  disease.  A  few  small  glands  were 
removed  near  the  tumor.  The  wound  healed  quickly.  She  left 
the  hospital  one  week  after  the  operation.  A  year  and  one-half 
following  the  operation,  examination  finds  no  recurrence  at  the 
seat  of  the  original  disease.  The  cicatrix  is  soft,  and  unattached 
to  the  parts  underneath.  There  is  a  right  facial  paralysis. 
Pathological  report :  A  fragmentary  tumor  from  the  parotid 
region.  Microscopic  examination  showed  parotid  gland  structure 
in  which  were  numerous  small  foci,  composed  of  epitheloid.  small, 
round  and  numerous  giant  cells,  with  cheesy  degenerations : 
Tuberculosis. 

In  1903,  Geo.  B.  Wood  reported  the  case  of  a  man,  age  not  given, 
who  presented  a  tumor  mass  one  and  one  half  inches  across,  in 
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the  parotid  region,  which  proved  on  examination,  to  be  tuberculo- 
sis. Wood  believed  that  infection  took  place  through  the  tonsil  to 
the  parotid  lymph  gland  and  then  to  the  salivary  gland,  in  this 
case. 

Borchardt  in  1903,  female  51,  presented  with  a  swelling  in  front 
of  the  right  ear.  Parents  healthy,  but  three  sisters  died  of  tuber- 
culosis, and  daughter  operated  on  for  "Glands"  one  year  ago. 
Patient  always  healthy.  Heart  and  lungs  normal.  Swelling 
present  for  35  years,  but  never  painful.  Now  the  size  of  half 
an  orange,  seems  to  consist  of  several  lobes  and  of  uniform  con- 
sistency. Histological  examination,  showed  tubercles  in  salivary 
and  lymphatic  glands,  but  no  areas  of  caseation.  Considered 
lymphatic  infection  either  from  the  ear,  teeth  or  gimis,  Teeth 
and  opening  of  Stenson's  duct  not  examined. 

In  1904,  Cole,  reported  the  case  of  a  male,  colored,  who  gave 
a  history  of  lues  eight  years  previous,  and  from  whom  tuber- 
culous cervical  glands  had  been  removed  five  years  previously. 
There  had  also  been  an  attack  of  pluerisy  only  nine  weeks  before 
presentation  of  patient.  Examination.  Left  parotid  region 
presents  tumor  size  of  a  walnut,  while  right  presents  one  the  size 
of  a  hickory  nut.  As  case  had  not  been  operated  when  report  was 
made,  pathological  report  could  not  be  given,  so  there  is  a 
question  of  doubt. 

In  a  recent  letter  from  Dr.  Cole,  he  adds  the  following:  The 
patient  left  the  hospital  to  return  for  operation,  but  never  came 
back  and  nothing  further  was  heard  of  him.  The  guinea  pig  in- 
oculated with  the  pus  aspirated  from  the  glands  developed  tuber- 
culosis. It  is  therefore  impossible  to  state  whether  or  not  the 
tuberculosis  primarily  involved  the  parotid  or  simply  the  lympha- 
tic tissue,  which,  as  is  known,  is  present  in  this  region. 

In  1905,  Puppel  reported  tAvo  cases.  First :  a  girl  of  15.  very  pale 
and  ill  nourished,  was  operated  on  for  tumor  in  the  parotid,  which 
proved  to  be  tuberculosis.  Patient  developed  general  tuberculo- 
sis three  weeks  later. 

Second:  A  young  man  26.  ^lother  died  of  pulmonary  tubercu- 
losis some  years  since.  Father  uoav  suffering  from  pulmonary 
tuberculosis.  Sister  well.  Patient  operated  two  years  ago  for 
tuberculosis  of  the  right  hand,  and  had  swelling  of  the  right 
ankle,  immediately  after.  At  y)resent  has  a  fistula,  and  suffering 
from  night  sweats.  He  is  of  middle  size.  pale.  l)ut  well  nourished. 
Chicken  breasted.  No  cough  or  expectoration.  Heart  normal. 
Marked  swelling,  hard,  but  not  painful,  in  the  right  parotid  re- 
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gill.  Removed  and  glands  curetted.  Wound  healed  in  two 
months,  with  slight  paralysis  of  facial  nerve.  Numerous  tubercles 
in  parotid  tissue.    Histological  diagnosis :    Chronic  tuberculosis. 

Danielsen's  case  reported  in  1907,  peasant  25  years  of  age. 
No  family  or  personal  history  given.  For  two  months  has  noticed 
a  painless  SAvelling  in  right  cheek  which  has  gradually  increased 
in  size  until  it  touches  the  lobe  of  the  ear.  Histologically,  the 
gland  is  involved,  so  that  no  normal  tissue  could  be  found. 

In  1910,  Fioravanti,  after  reviewing  a  number  of  cases,  reports 
the  case  of  a  woman  age  34,  of  whom  he  sa,ys.  she  has  nothing 
noteworthy  in  her  personal  or  family  history :  has  always  led  a 
busy  life  and  has  been  very  well,  she  often  suffered  from  tooth- 
ache however,  and  recently  had  to  undergo  extraction  of  a  right 
decayed  molar.  (He  does  not  say  whether  upper  or  lower,  or 
whether  first,  second  or  third,  which  is  quite  important,  as  relat- 
ing to  the  opening  of  Stenson's  duct.)  About  a  year  ago  she 
noticed  a  swelling,  about  as  large  as  a  small  nut  in  the  right 
parotid  region,  which  kept  on  increasing  in  size  until  it  reached 
the  dimensions  of  a  pigeon's  egg,  but  did  not  cause  any  painful 
sensations  either  spontaneous  or  upon  pressure.  The  doctor.,  whom 
the  patient  consulted,  advised  a  surgical  operation,  to  which  she 
consented.  This  consisted  in  an  incision,  from  which  issued  a 
moderate  amount  of  serous  fluid,  opalescent  and  very  similar  to 
saliva,  so  that  the  operator  suspected  it  was  a  salivary  cyst.  Es- 
cape of  the  fluid  did  not  cause  the  complete  disappearance  of  the 
tumor,  wh'ch  though  greatly  reduced  in  dimensions,  remained 
evident  and  stationery  up  to  6  months,  when  it  began  to  grow 
again,  rapidly  reaching  the  size  of  a  hen's  egg,  and  causing  dif- 
ficulty in  the  mastication  of  food  (and  pain).  It  seems  the  patient 
did  not  have  any  fever.  Frightened  by  the  recurrence  of  the 
tumor,  by  its  rapid  growth,  and  the  disturbance  produced  by  it. 
she  decided  to  submit  to  another  operation  and  therefore  entered 
the  hospital. 

Post  operative  history  was  normal.  After  30  days  the  patient 
was  discharged  cured,  excepting  that  there  was  a  persistent 
paresis  of  the  facial   which  had  existed  before  the  operation. 

Pathological  examination.  Examination  of  the  tumor  presents 
the  dimensions  of  a  hen's  egg  and  seems  incompletely  closed  by 
a  capsule  of  thick  connective  tissue  of  a  rosy  gray  color.  Surface 
not  smooth,  but  irregular  and  contorted.  A  section  through  its 
entire  substance  reveals  that  the  central  part  is  composed  of  a 
focus  of  degeneration,  with  ragged  walls  and  containing  a  small 
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quantity  of  very  thick  pus.  In  the  interior  are  seen  extensive  zones 
of  a  caseous  aspect  alternating  with  fibrous  zones  of  reddish,  grey 
color.  On  some  points  in  the  peripheral  portions,  one  can  recog- 
nize the  glandular  structure  with  the  characteristic  lobular  ar- 
rangement, although  even  here  there  are  occasional  small  foci  of 
softening  and  caseation. 

Nadel  &  Pouget,  in  1911,  report  the  case  of  a  male  of  50  years 
of  age.  baker,  with  a  tumor  in  right  cheek,  a  little  in  front  of 
parotid.  Two  sisters  died  of  tuberculosis.  One  sister*  living  and 
well  at  60.  Nothing  of  interest,  except  lobar  pneumonia  at  45 
and  syphilis  at  46.  Number  of  injuries,  especially  burns.  Six 
months  ago  had  pain  in  region  of  last  two  upper  molar  teeth, 
ending  with  abscess  in  cheek  which  opened  externally,  but  yielded 
to  treatment  in  15  days.  Three  and  one-half  months  later,  pain 
returned  and  patient  noticed  development  of  tumor  at  site  of 
fistula,  which  has  grown  in  two  and  one  half  months,  to  the  size 
of  a  small  nut,  adherent  to  the  parotid  gland.  Patient  of  splendid 
physique,  florid  countenance,  strength  normal,  respiratory  ap- 
paratus normal,  no  cough.  Heart  normal,  urine  abundant  and 
normal.  Tumor  removed,  and  on  examination  found  it  to  be  tuber- 
culosis. 

They  also  report  the  case  of  a  woman  of  74,  with  tumor  in  the 
right  parotid,  which  had  been  present  for  two  months,  but  for 
the  last  eight  days  growth  had  been  very  rapid,  and  now  presents 
a  softened  area  of  violet  rose  color,  at  height  of  lobule  of  ear, 
and  anterior  border  of  masseter,  and  the  size  of  a  hazel  nut. 
Mother  died  of  tuberculosis  at  45.  Patient  was  sent  to  country  at 
13  because  of  weakened  condition,  although  not  coughing.  Had 
rheumatism  at  20,  of  which  traces  still  remain.  Examination  of 
chest  negative.  Only  teeth  present  were  two  posterior  lower  molars. 
Opening  of  Stenson's  duct  normal.  Diagnosed  as  cyst  or  sup- 
l)urating  gland.  Histological  examination  showed  tumor  to  be 
one  enormous  tulierculoma  involving  salivary  gland  tissue. 

Auilior's  (Uise:  Patient,  National  Jewish  Hospital  for  Con- 
sumptives. H.  A.,  male.  Age  24,  born  in  Kussia.  Family  his- 
tory negative.  Personal  history :  Well  until  two  years  ago,  when 
he  contracted  pulmonary  tuberculosis.  One  hemorrhage  one  and 
one-half  years  ago,  but  none  since.  Condition  at  present  very 
good.  Weight  148  pounds,  which  is  about  normal  for  height  of 
five  feet  ten  inches.  Sputum:  Mucopurulent,  few  bacilli,  pus 
cells,  stybolococci.     Diagnosis:     Chronic  catarrhal   tuberculosis. 
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Present  trouble  began  June  15th,  first  examined  by  interne, 
June  20th.  Swelling  of  left  parotid  gland.  June  22nd,  tempera- 
ture 100,  pulse  124.  Swelling  increased.  June  23rd,  first  seen 
l>y  author. 

Examination :  Teeth  normal,  except  upper  left  first  molar, 
also  right  second  molar  absent,  filling  in  distal  of  first  molar: 
mucous  membrane  of  the  mouth  normal,  except  a  slight  swelling 
and  redness  around  orifice  of  Stenson's  duct  upon  left  side;  nose, 
pharynx  and  larynx  normal.  Very  slight  redness  of  the  left  mem- 
brane tympani  and  swelling  anterior  wall  of  cartilaginous  por- 
tion of  canal;  hard  swelling  of  left  parotid  gland,  simulating  an 
attack  of  parotitis,  and  as  no  history  of  a  previous  attack  could 
be  elicited,  it  was  so  diagnosed  in  face  of  the  fact  that  the  patient 
admitted  at  this  time  that  he  had  received  a  blow  from  the  fist 
of  another  patient  in  an  altercation  a  few  days  previous. 


Fi,ane  1.  -AutlKn's  Ca-e      Left  Parotid. 

June  27th.     Some  softening. 

June  28th.  Using  ethyl  chloride  spray.  Opening  was  made 
beneath  the  angle  of  the  jaw,  cutting  through  the  skin  only,  fur- 
ther separation  of  tissues,  being  completed  with  forceps,  evacuat- 
ing about  one  and  one-half  ounces  of  pus.  Rubber  drainage  tubes 
introduced.  Examination  of  piTS  showed  only  diplococci  present. 
Discharge  of  pus  mixed  with  salivary  secretions. 

July  25th.  In  dressing  interne  opened  another  abscess,  which 
apparently  was  walled  off  from  the  original  cavity  by  an  inter- 
vening gland  septum. 

Aug.  2nd.  Temperature  100.  pulse  110.  Under  chloroform 
anesthesia  the  cavity  was  curetted,  bringing  away  a  large  amount 
of  gland  tissue.  Microscopical  examination  of  this  tissue  showed 
large  numl)ers  of  tubercle  bacilli,  but  no  diplococci. 
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Aug'.  4th.  Rapid  swelling  of  the  right  parotid.  This  had  been 
anticipated  as  patient  had  complained  of  pain  in  this  region  for 
three  or  four  days  previous. 

Aug.  8th.  Temperature  100,  pulse  110.  Under  eliloroform 
anesthesia,  abscess  was  opened  at  angle  of  jaw.  Pus  showed  not 
only  diplococci,  but  tubercle  bacilli  present  in  large  numbers.  Pus 
and  saliva  continued  to  discharge  from  the  wound.  Bacteriologist 
at  sanatorium  reported  the  diplococci  found,  to  be  identical  V\nth 
the  organism  of  parotitis.  Smears  directly  from  pus,  showed 
diplococeus  five-tenths  to  one  and  a  half  microns  in  diameter, 
intracellular  and  extracellular;  gram  positive;  no  capsule,  no 
development  in  ordinary  media  but  abundant  growth  on  mixed 
sterilized  saliva,  with  glycerine  agar;  stopped  propagating  at  38  e. 

Sept.  10th.  Right  still  shows  discharge  of  pus  and  saliva,  while 
left  only  discharges  saliva  through  fistula. 


Figure  II.— Au*h"r'5  Case.    Right  Parotid,  wliich  became  swollen  six  weeks  after  left. 


Nov.  8th.  Right  healed.  Left  salivary  fistula,  after  which  time 
the  patient  was  not  seen,  although  he  lived  for  two  years,  finally 
succumbing  to  pulmonary  tuberculosis. 

One  very  interesting  point  in  this  case  is  that  he  had  no  facial 
paralysis  on  the  left  side,  although  nearly  the  whole  parotid  gland 
sloughed.  The  connective  tissue  septa  and  nerve  trunk  probably 
resisted  infection.  Infection  in  the  left  or  first  gland  affected, 
while  the  right  was  undoubtedly  canalicular,  i.  e.,  through  Sten- 
son's  duct.  The  right  side  showed  some  dropping  of  the  eye  lid, 
which  recovered. 

Although  tuberculosis  of  the  parotid  gland  is  rare,  it  must 
divide  honors  with  the  sub-maxillary,  only  four  cases  of  which 
have  been  reported. 
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Aieroli  1895.  Zoux  1897,  Arcloes  1900.  Gilmer  1902.  Zoux  did 
not  make  a  histological  or  bacteriological  examination,  and  there- 
fore his  case  is  open  to  question. 

As  oral  tuberculosis  is  rare,  there  must  be  some  reason,  for  the 
oral  cavity  is  probably  exposed  to  infection  more  frequently  than 
any  other  region  of  the  body,  in  fact  almost  as  much  as  the  skin, 
which  is  infrequently  affected. 

It  may  he  due  to  the  protection  given  by  the  stratified  squamous 
epithelium,  that  the  oral  cavity  and  skin  escape.  We  know  that 
epithelium  is  not  affected  by  the  tubercle  bacillus,  Init  whether 
the  bacillus  is  rendered  inert,  for  the  time  being,  by  passage 
through  these  cells,  and  must  lodge  in  a  lymph  gland  to  regain  its 
virulence,  is  a  question. 

From  the  standpoint  of  oral  sepsis,  or  what  we  might  call  oral 
transmission  the  work  of  Gilberti  is.  to  say  the  least,  interesting. 

To  determine  how  far  tubercle  infection  can  affect  via  the  oral 
mucous  membrane,  he  removed  the  cervical  and  inguinal  lymph 
glands  of  thirty  children,  who  had  died  of  various  diseases,  but 
not  known  to  be  tuberculosis,  each  of  the  glands  w^ere  macerated 
separately  and  injected  into  two  sets  of  guinea  pigs,  all  of  which 
had  been  subjected  to  the  tuberculin  test,  wnth  the  following 
results : 

Those  injected  with  the  cervical  extract,  thirty  in  all.  eleven 
died  of  tuberculosis,  seventeen  died  of  other  causes,  inside  of  one 
month,  and  two  killed  after  three  months,  showed  no  signs.  Those 
injected  with  inguinal  gland  extract  showed  the  following  results: 
Two  died  of  tuberculosis,  five  of  intermittent  troubles,  and  twenty- 
three  showed  no  signs  of  tuberculosis. 

The  author's  conclusions.    He  propounds  the  following  queries: 

First:  Is  there  an  anatomic  path  from  the  mucosa  of  the  mouth 
to  the  glands  and  right  heart? 

Secoiul :  The  acute  infiammatory  type,  which  is  diffuse  and 
runs  its  course  in  a  few  days  to  a  few  weeks. 

The  recognized  avenues  of  infection  are  hematogenous  lymph- 
atic and  canicular. 

Lymphatic  infection  and  hematogenous  infection  are  hard  to 
differentiate  on  account  of  the  interlacing  of  vessels,  a  point  men- 
tioned by  Nadel  and  Pouget. 

Hematogenous  infection  may  take  place  from  any  primary 
focus  or  through  wounded  oral  mucosa.  Lymphatic  most  fre- 
quently through  the  tonsil,  although  infection  around  third 
molars,   draining  as  these  lymphatics  do  into  the  glands  at  the 
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;inyle  of  the  jaw  following  retrograde  stream,  may  infect  the 
parotid  lymphatic  glands,  and  involve  the  salivary  gland.  This 
happens  in  case  of  epitheloma  of  tongne  or  mandible,  so  why  not 
in  tubercnlosis? 

Infection  throngh  lymph  streams  may  occur  from  the  external 
auditory  canal,  in  case  of  a  tuberculous  ear,  which  occurred  in 
De  Paoli's  first  case,  but  considering  the  frequency  of  aural  tuber- 
culosis, why  is  the  parotid  not  more  frequently  affected?  The 
lymphatics  from  the  external  two-thirds  of  the  eyelids,  and  from 
the  upper  part  of  the  nose  also  pass  into  the  parotid  lymph  nodes, 
but  these  parts  are  very  rarely  affected  with  tuberculosis.  Fur- 
thermore the  posterior  buccal  lymph  vessels  pass  to  the  parotid 
lymph  nodes  and  penetrate  the  muscle  in  the  region  through 
which  Stenson's  duct  perforates. 

Canalicular  seems  to  the  author  the  most  probable  avenue,  as  it 
probably  is  in  parotitis.  It  is  not  necessary  that  infection  of 
papilla  at  opening  of  duet  takes  place.  A  case  of  the  author's  of 
tuberculous  abscess  of  the  cheek  which  ulcerated  through  the  duct 
and  discharged  caseous  masses  and  serum  into  the  mouth,  caused 
no  infection  of  the  papilla. 

Pinoy's  experiments,  as  quoted  by  Puppel.  of  infection  of  the 
gland  experimentally  by  injection  of  bacilli  into  carotid,  and  into 
parenchyma,  as  well  as  by  introduction  into  the  duct  after  par- 
alysis of  secretory  nerve,  would  tend  to  show  that  infection  may 
take  place  in  any  of  the  three  ways. 

The  prognosis  is  usually  good  even  in  secondary  involvement, 
so  far  as  the  local  disease  is  concerned. 

The  diagnosis  it  seems  is  only  made  histologically  and  bacteri- 
ologically,  as  in  no  one  of  the  above  cases  was  a  correct  clinical 
diagnosis  made. 
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LUDWIG'S   ANGINA. 

By   THOMAS   J.   GALLAHEIl.   A.   M.,   M.    D.,   Denver,   Col. 

Liidwig's  angina  is  far  from  common.  Its  early  recognition 
and  prompt  surgical  interference  are  essential  to  a  successful 
result.  It  has  been  variously  described,  some  authors  going  so 
far  as  to  include  retropharyngeal  abscess  under  this  heading.  Keen 
says  "it  is  an  acute  intlammation  of  the  lymph  nodes  and  connective 
tissue  within  the  capsule  of  the  submaxillary  salivary  gland.  It 
is  always  serious  in  character  and  sometimes  results  in  gangrene 
involving  the  intracapsular  tissues  or  even  the  floor  of  the  mouth 
or  the  structures  of  the  neck,  such  serious  consequences  coming 
from  the  extreme  tension  to  Avhich  the  inflammatory  products  are 
subjected."  The  submental  lymphatic  nodes  in  some  cases  are 
involved,  as  well  as  the  structures  and  nodes  about  the  sublingual 
gland.  The  infective  organisms  range  from  the  staphylococcus  to 
B.  coli  communis,  the  streptococci  being  most  common.  The  infec- 
tion is  usually  derived  from  the  teeth,  tonsils,  or  ulcerations  within 
the  mouth  It  quickly  involves  the  lymph  nodes  and  spreads  1\v 
continuity  of  tissue.  Ludwig  thought  that  the  lymphatics  were 
not  involved.  Although  the  lymph  nodes  and  the  structures  about 
the  gland  break  down  the  sulmiaxillary  gland  itself  usually  remains 
intact.  The  disease  is  ushered  in  by  chills  and  higli  fever  and  a 
swelling  quickly  appears  in  the  submaxillary  region.  It  is  situated 
deep  in  the  neck  and  the  ordinary  signs  of  inflammation  are  lack- 
ing. The  floor  of  the  mouth  becomes  greatly  swollen,  often  extend- 
ing to  the  level  of  the  teeth.  Opening  of  the  mouth  is  very  difficult 
and  may  be  impossible.  Infection  may  extend  to  the  tonsils,  the 
retropharyngeal  glands  and  the  larynx.  Edema  of  the  larynx  is  a 
common  complication.  The  prognosis  should  always  l)e  guarded. 
Many  authorities  place  the  mortality  over  fifty  per  cent.  However, 
in  cases  early  diagnosed  and  properly  treated  surgically,  it  has 
])een  reduced  to  a  gratifying  degree.  Ludwig 's  angina  lias  been 
followed  in  a  few  eases  by  the  woody  phlegmon,  which  greatly 
stimulates  malignancy,  and  is  exceedingly  slow  in  its  progress, 
lasting  sometimes  many  months.  When  a  correct  diagnosis  has 
been  made  it  is  well  to  open  tlie  phlegmon  l)y  free  incision  even 
before  pus  formation.  Superficial  incision  is  useless.  The  deep 
fascia  must  ])e  opened  and  thorough  drainage  established.     This  is 
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best  accomplished  by  Hilton's  method.  Incision  must  be  made  in 
the  median  line  also  when  the  submental  nodes  have  suppurated. 
It  is  well  to  supplement  the  surgical  treatment  with  an  autogenous 
vaccine.  During  the  last  twelve  years  I  have  encountered  three 
cases  of  Ludwig's  angina  in  private  practice.  I  will  crave  your 
indulgence  to  briefly  report  them : 

Case  1.  Man,  aged  35.  Floor  of  the  mouth  swollen  to  the  level 
of  the  top  of  the  teeth,  presenting  the  appearance  of  an  additional 
tongue.  Beneath  the  chin  was  an  external  swelling,  extending 
along  both  sides  of  the  median  line.  The  infection  was  thought 
to  be  due  to  the  use  of  a  tooth  pick.  External  incision  was 
promptly  made,  followed  by  an  incision  in  the  mouth,  carefully 
avoiding  the  salivary  duets.  A  drainage  tube  was  placed  through 
the  floor  of  the  mouth  emerging  externally.  In  this  case  the  infec- 
tion began  in  the  submental  glands.  Patient  made  a  prompt 
recovery. 

Case  2.  Young  man,  twenty-five  years  of  age.  Infection  fol- 
lowed peridental  suppuration  of  a  lower  molar.  Patient  extremely 
ill,  temperature  104°  and  delirious.  Floor  of  the  mouth  greatly 
swollen,  large  swelling  in  the  submaxillary  region  in  the  right  side, 
no  fluctuation  or  redness.  After  free  incision  and  thorough  drain- 
age, he  made  a  slow  but  satisfactory  recovery. 

Case  3.  Young  woman,  age  twenty-seven,  occurring  November, 
1913.  Her  dentist  at  one  sitting  removed  two  lower,  partially 
erupted,  wisdom  teeth.  Three  days  after  the  extraction  a  deep 
swelling  appeared  in  the  region  of  the  submaxillary  gland  on  both 
sides.  Floor  of  the  mouth  swollen,  epiglottis  edematous.  Briefly, 
her  treatment  consisted  in  making  external  incisions  on  l)oth  sides, 
establishing  drainage.  The  larynx  was  scarified  and  cracked  ice 
used.  Acute  tonsillitis  ensued,  resulting  in  peritonsilar  abscess  in 
the  left  side,  requiring  incision.  Tracheotomy  became  necessary. 
She  made  a  complete  recovery  in  a  little  over  three  weeks. 

We  believe  that  tlie  removal  of  both  wisdom  teeth  at  one  sitting 
was  not  wise,  and  it  appears  to  us  that  it  would  be  well  in  all  such 
cases,  to  remove,  if  possible,  all  sources  of  infection  about  the  teeth 
before  extraction.  In  making  external  incisions  in  any  ease  of 
Ludwig's  angina  it  is  best  to  do  so  under  local  anesthesia. 

In  conclusion,  Ludwig's  angina  must  not  be  confused  with  the 
more  superficial  and  less  serious  type  of  suppurations  in  the  neck.. 


REPORT  OF   TWO   CASES  OF  SPHENOID   DISEASE   WITH 
BRAIN    SYMPTOMS. 

By    AMOS    R.    SOL,BNBBRGER,    M.    D.,    Colorado    Springs.    Colo. 

In  reviewing  the  history  of  our  knowledge  of  the  nature  of 
nasal  accessory  sinuses  in  health  and  disease,  it  appears  that  affec- 
tions of  the  sphenoid  cavities  have  been  the  last  to  be  recognized, 
and  even  today,  I  think,  on  account,  perhaps,  of  their  greater 
inaccessibility  and  the  rather  unsatisfactory  results  of  the  X-ray 
aid  in  diagnosis,  the  rhinologist  is  apt  to  leave  these  cavities  un- 
explored. 

I  think  it  is  still  the  impression  that  this  cavity  suffers  disease 
very  much  less  and  that  infection  is  much  less  likely  to  extend 
to  the  brain  through  this  cavity  than  any  of  the  others. 

The  report  of  Onodi's  106  cases  of  cerebral  abcess  complicating 
accessory  nasal  sinus  disease,  of  which  82  were  frontal,  11 
ethmoidal,  47  maxillary,  1  sphenoid,  would  seem  to  confirm  this 
view. 

j\Iy  own  experience  is.  however,  that  the  cases  of  sim])le 
catarrhal  sphenoidal  sinusitis  are  very  frequent ;  and  as  such 
the  symptoms  are  usually  of  a  mild  nature.  But  they  are  by 
nature  more  likely  to  clear  up  spontaneously  than  a  similar  degree 
of  infection  of  the  other  cavities.  For  this  very  reason  we 
naturally  find  fewer  chronic  cases  of  sphenoid  sinusitis.  I  have 
found  the  chronic  cases  nearly  always  associated  with  chronic 
inflammation  of  the  posterior  ethmoid  cells.  Hence,  whenever  I 
exenterate  the  posterior  ethmoidal  cells  I  am  always  prepared 
to  remove  the  anterior  walls  of  the  sphenoid  cavity,  and  usually 
find  clear  indications  for  it. 

In  regard  to  the  modus  operandus  of  sphenoidal  infection 
Avhile  we  never  can  see  the  diseased  forces  in  transit,  clinical 
observation  does  teach  something  definite. 

I  believe  that  when  the  sphenoid  becomes  really  infected  it  is 
secondary  to  tliat  of  some  of  the  other  cavities  and  in  most 
instances  it  is  that  of  the  posterior  ethmoid  cells. 

Onodi  Ref.   Central   R   latt  feur  Ijaiyn.t;olizie.  etc..  1911,  page  43.3. 
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If  this  be  true  the  usual  difficulties  attending  the  diagnosis 
of  .sphenoid  disease  will  be  greatly  lessened,  for  affections  of  the 
posterior  ethmoid  cells  can  usually  be  easily  determined. 

Of  course  I  have  in  mind  that  the  rhinologist  should  use  every 
means  available  to  determine  the  condition  of  the  sphenoid 
cavities  without  sacrificing  the  middle  turbinates  and,  if  found 
diseased,  should  remove  only  as  much  of  the  turbinate  as  will  be 
necessary  for  the  treatment  of  the  sphenoid  cavity. 

The  subjective  symptoms,  which  have  been  of  most  service  to 
me  in  the  diagnosis  of  chronic  sphenoidal  sinusitis  are  deep- 
seated  postoccular  pain,  boring  pain  in  the  back  of  the  head, 
somnolence,  melancholia,  and  general  nervousness.  These  symp- 
toms are  especially  pathonogmonic  of  chronic  sphenoid  disease. 
Other  symptoms  there  are,  but  they  are  more  or  less  common  to 
disease  of  the  other  cavities.  ]\Iore  than  that  of  the  other  cavities, 
except,  perhaps,  the  maxillary,  extensive  chronic  disease  of  the 
sphenoids  may  exist  clandestinely  for  a  long  period  of  time,  and 
of  course  the  resulting  symptoms  will  l)e  correspondingly 
obscure. 

While  the  two  cases  I  wish  to  report  re((uired  few  of  the 
modern  tedious  methods  of  diagnosis,  they  will  have,  I  think,  an 
interest  in  themselv(^s.  at  least,  exemi)lify  some  of  the  above 
observations. 

Case  1.  ]\Iale,  aged  -iS.  Patient  noticed  distinct  loss  of  memory 
for  three  or  four  months,  then  for  several  months  entire  forget- 
fulness  of  past  events  and  finally  had  spells  of  unconsciousness 
usually  occurring  at  night.  The  night  attacks  were  sometimes 
attended  by  tonic  spasms,  l^ut  those  occurring  by  day  were  never 
so  attended.  Headaches  M'ere  frequent ;  diffuse,  after  the  night 
attacks ;  occipital,  at  other  times. 

His  physician  suspected  syphilis;  but  the  history  was  negative; 
likeM^se  the  salvarsan  test :  but  K.  I.  was  given  for  four  weeks  with- 
out any  benefit. 

The  patient  did  not  rei)ort  to  his  physician  for  some  months, 
having  sought  relief  from  the  Christian  Science  cult.  When  he  did 
rej)ort,  all  symptoms  were  somewhat  aggravated.  It  was  then 
noticed  that  there  was  a  profuse  purulent  discharge  from  his  nose. 
It  was  at  this  juncture  that  I  saw  the  patient. 

Examination  Findings:  The  i)atient  admitted  the  nasal  dis- 
charge had  been  present  for  years,  and  also  admitted  an  almost 
complete  stoppage  of  the  left  nasal  passage. 
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The  probe  showed  the  stenosis  to  l)e  due,  to  what  at  first 
seemed  a  bonj^  wall  extending  from  the  posterior  end  of  the  vomer 
to,  and  including,  the  posterior  ends  of  the  turbinates — indeed  an 
occlusion  of  the  entire  upper  part  of  the  choana.  On  closer  exami- 
nation, however,  a  small  opening  was  found  through  which  the 
probe  passed  backward,  seemingly  through  a  bony  wall,  into  the 
sphenoid  cavity.  The  nasal  septum  was  deviated  in  front  of  this 
wall  to  such  a  degree  that  this  opening  could  not  be  seen.  Every- 
where the  probe  touched,  the  bony  wall  seemed  roughly  necrotic, 
including  the  supposed  sphenoid  cavity. 

Operative  Findings :  Patient  was  taken  to  the  hospital  and  pre- 
pared for  general  anesthesia,  if  it  should  be  needed. 

The  bulge  was  first  taken  out  of  the  nasal  septum  and  the  entire 
bone-occlusion-wall,  which  now  was  found  to  buttress  the  vomer, 
was  removed  with  forceps  and  chisel.  The  upper  part  of  this  wall 
(on  a  level  with  the  anterior  wall  of  the  sphenoid)  through  which 
the  necrotic  fistula  extended,  was  one-half  inch  in  thickness.  When 
this  part  of  the  wall  was  removed  the  sphenoid  cavity  came  fairly 
well  into  view.  The  curetment  of  this  cavity  revealed  a  wholly 
pyogenic  lining  with  all  walls  much  roughened. 

Despite  the  careful  cleansing  and  inspection  of  the  cavity  before 
curetment,  I  was  unable  to  make  out  any  distinct  necrotic  openings 
anywhere  in  the  walls. 

The  left  antrum  was  aspirated,  but  found  not  to  be  affected. 

The  entire  anterior  wall  of  the  sphenoid  cavity  was  removed. 
The  cavity  was  painted  with  tincture  of  iodine  and  packed  with 
iodoform  gauze. 

The  operation  was  done  ]\Iay  6,  1913.  The  patient  was  dis- 
missed, healed,  June  30,  1913. 

The  mental  and  brain  symptoms  (it  will  be  ol)served  that  I 
do  not  commit  myself  on  the  diagnosis  of  this  case)  cleared  up 
gradually.  It  was  not  until  the  end  of  the  fourth  month  after 
the  operation  that  the  patient  made  a  complete  recovery.  Tt  will 
be  noted  that  the  jjatient  h;ul  ])eriodical  headaches.  At  such 
times    he  also  had  a  moderate  rise  of  temperature. 

The  point  of  interest  in  this  ease,  like  the  next  one.  centers  in 
tlu'  question  whet  her  there  li;)d  been  an  extra  dural  abscess 
pressure  which  finally  broke  down  into  the  cavity,  or  indeed 
whether  there  was  one  at  the  time  of  the  operation  and  was 
broken  up  by  curetment.  or  wlu-ther  the  presence  of  the  infected 
necrotic  tissue  in  the  cavities  and  exudates  arising  from  them 
more  or  less  confined  at  times,  alone  caused  the  brain  symptoms. 
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It  would  also  be  interesting  to  know  how  this  bony  occlusion 
bridge  from  the  vomer  across  to  the  opposite  wall  of  the  nasal 
fossa,  making  the  anterior  wall  of  sphenoid  over  half  an  inch 
thick  came  to  be.  "Was  it  congenital  development  or  a  mere 
exostosis  of  the  vomer?  If  the  latter,  how  may  we  account  for 
the  duct  attending  through  its  anterior  posterior  depth  into  the 
sphenoid  ? 

Case  2.  The  case  lacks  completeness  because  there  was  no  bac- 
teriologic  examination  made,  but  I  think  it  has  an  element  of 
interest.  The  patient  was  a  young  girl  about  eighteen  years,  I 
think.  She  was  in  a  comatose  condition  and  had  been  for  over 
36  hours.  Temperature  had  not  been  recorded  until  the  day 
before  I  saw  her,  when  it  rose  to  104°.  She  had  complained  of 
pain  in  both  ears  and  pain  in  the  back  of  the  head.  The  physician 
in  attendance  thought  she  was  suffering  from  an  affection  of  the 
accessory  nasal  sinuses,  judging  from  the  profuse  discharge  from 
the  nose.  The  discharge  Avas  said,  by  the  family,  to  have  existed 
for  a  number  of  years,  but  had  only  lately  become  odorous.  The 
examination  of  the  ears  did  not  show  any  trouble  there.  The 
macroscopic  picture  of  the  nasal  passages  was  one  of  typical 
atrophic  rhinitis. 

The  turbinates  were  almost  AvhoUy  absorbed  so  that  a  large 
part  of  the  nasopharynx  could  be  seen;  but  the  odor  was  not 
that  usually  present  in  ozena.  The  maxillary  antra  could  be 
canulized.  They  were  found  to  contain  thin  mucoid  fluid.  On 
probing  the  sphenoid,  which  was  made  easy  by  the  extreme 
atrophy  of  the  nasal  fossa,  the  mucosa  of  the  orifices  and  that  of 
the  cavities  were  very  friable.  It  needed  only  a  tender  touch 
of  the  probe  to  reveal  everywhere  bare  bone. 

In  one  cavity  there  was  extensive  necrosis  and  in  the  other 
necrosis  of  the  floor.  The  anterior  Myalls  were  easily  broken  down 
even  with  the  floor.  Almost  every  part  of  the  cavity  could  be 
then  seen.  The  pyogenic  membrane  was  gently  removed  and  the 
necrotic  tissue  removed  with  the  curet.  The  necrotic  part  of  the 
upper  wall  was  removed  and  a  large  part  of  the  dura  exposed. 
Some  pus  was  seen  after  careful  loosening  of  the  dura  arouiul 
the  margin  of  the  exenterated  sinus  walls.  The  cavities  includ- 
ing the  exposed  dura  and  the  nasal  fosste  were  swal)bed  with 
iodine  and  the  cavities  packed  with  plain  gauze. 
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The  after  treatment  was  the  ordinary  one  of  removing  any 
granular  tissue  arising  around  the  margins  of  the  exenterated 
anterior  walls  and  the  application  of  argent,  nitrate.  Gauze 
drainage  was  used  for  ten  days.  The  very  high  temperature 
dropped  to  normal  in  a  few  days  and  para  passu  the  mental  con- 
dition improved  to  normal.  The  field  from  which  the  dead  bone 
w^as  removed,  naturally,  in  this  deep  recess  was  never  quite 
clear  enough  to  determine  the  amount  of  extra  dural  pus  present, 
but  I  think  it  quite  probable  in  view  of  the  fact  that  there  was 
no  other  pus  focus  found  that  there  w^as  sufficient  amount  confined 
there  to  cause  pressure  symptoms  and  systemic  poisoning. 


LUDWIG'S    ANGINA    DUE    TO    BACILLUS    INFLUENZA: 
AUTOGENOUS  VACCINE   TREATMENT. 

By  WILLIAM  C.   BANE,  M    D.,   Denver,   Colo. 

Ludwig's  angina  is  a  septic  inflammation  of  the  submaxillary 
cellular  tissue  that  extends  to  the  larynx  from  the  floor  of  the 
mouth  and  pharynx.  The  most  common  microorganism  found  is 
the  streptococcus,  yet  the  staphylococcus  pyogenes,  the  bacillus 
influenza  and  other  microorganisms  have  been  found  in  the  dis- 
charge from  these  lesions.  The  source  of  the  infection  may  be  from 
an  abrasion  of  the  mucous  membrane  of  the  pharynx,  tonsillitis, 
carious  tooth,  or  the  skin  of  the  neck.  The  microorganisms  getting 
into  the  submaxillary  lymph  nodes,  there  follows  rapid  swelling 
and  induration  of  the  adjacent  tissues.  The  most  serious  complica- 
tion is  a  rapidly  developing  edema  of  the  larynx,  producing 
dyspnea,  and  if  relief  is  not  promptly  obtained,  asphyxia  and  death 
are  most  likely  to  result.  The  disease  is  rather  rare,  yet  a  very 
grave  one,  requiring  active  treatment  to  cut  short  its  extension. 
According  to  Thomas,  in  the  Pennsylvania  Medical  Journal  of 
November,  1913,  "The  mortality  in  104  reported  cases  was  about 
forty  per  cent. 

Case. — J.  T.  H.,  aged  forty-eight  years,  a  machinist,  consulted 
me  Sunday  morning,  July  6,  1913.  Since  April,  1895,  he  has  had 
between  fifty  and  one  hundred  attacks  of  abscess  formation  involv- 
ing the  throat  and  submaxillary  region.  The  first  attack  Avas  one 
of  peritonsillar  abscess.  The  attacks  liave  begun  with  tenderness 
in  the  tissues  between  the  larynx  and  chin,  then  the  tissues  rapidly 
became  indurated.  During  pus  formation  he  would  have  chills. 
After  from  three  to  five  days  the  abscess  invariably  ruptured  into 
the  pharynx  through  the  right  half  of  the  base  of  the  tongue.  In 
February,  March  and  June  of  1913,  he  had  attacks  of  angina  with 
pus  formation.  On  July  4,  1913,  two  days  before  coming  to  see  me, 
another  attack  developed.  I  found  the  tissues  in  the  submaxillary 
region  very  hard  and  swollen  to  near  the  size  of  a  baseball.  I  was 
unable  to  make  a  satisfactory  examination  of  the  larynx  owing  to 
the  swelling.  He  had  no  dyspnea.  The  dysphagia  was  marked.  He 
had  constant  and  very  severe  pain  in  his  throat.  He  expressed 
himself  as  preferring  to  die  if  these   attacks  were   to   continue. 
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Patient  was  directed  to  take  ten  grains  of  aspirin  every  four  hours, 
and  five  grains  of  urotropin  every  six  hours.  The  following  morn- 
ing— July  7th — the  patient  returned  to  my  office.  The  abscess  had 
ruptured  at  the  usual  point  about  three  o'clock  A.  M.,  so  that  he 
was  then  very  comfortable.  He  stated  that  about  an  ounce  of  pus 
was  discharged  from  the  throat.  An  examination  of  the  throat 
revealed  a  small  spot  in  the  base  of  the  tongue,  just  to  the  right 
of  the  median  line  where  the  epiglottis  is  attached,  out  of  which 
some  pus  was  discharging. 

I  called  in  Dr.  Ward  Burdick  for  an  examination  of  the  xjus,  and 
with  the  idea  of  having  him  make  an  autogenous  vaccine.  Dr. 
Burdick  drew  some  of  the  patient's  blood  for  a  culture  medium. 
After  thorough  cleansing  with  distilled  water  the  spot  from  where 
the  pus  was  exuding,  three  platinum  loops  of  the  purulent  material 
were  taken,  Avith  which  the  culture  medium  was  inoculated.  Two 
days  later  Dr.  Burdick  reported  the  microorganism  to  be  pure 
culture  of  bacillus  influenza,  and  advised  a  vaccine,  whicli  he  after- 
wards made. 

The  following  is  a  copy  of  his  report  under  date  of  March  11, 
1914: 

Dear  Doctor : — Beg  to  report  that  bacteriological  examination 
made  July  7,  1913,  of  discharge  from  submaxillary  abscess,  your 
patient,  Mr.  J.  T.  H.,  revealed  Bacillus  Influenza  in  a  pure  state 
from  which  an  autogenous  vaccine  was  made. 

Yours  truly, 

Ward  Burdick. 

We  began  the  vaccine  treatment  by  giving,  on  July  12th, 
75,000,000  of  the  bacillus  influenza,  increasing  the  dose  75,000,000 
every  4th  or  5th  day  until  the  dose  reached  525,000,000  on  the  third 
day  of  August.  At  no  time  was  there  any  reaction  following  an 
injection  of  the  vaccine.  On  August  lltli  the  patient  returned  and 
stated  that  he  felt  a  relapse  coming  on  the  previous  evening.  An 
examination  revealed  some  induration  in  the  original  seat  of  swell- 
ing. No  chill.  Temperature  was  98  3/5  F.  Appetite  good.  I 
advised  that  ten  grains  of  aspirin  be  taken  every  two  hours,  and 
seven  and  one-half  grains  of  urotropin  every  six  hours.  An  appli- 
cation of  guaiacol  and  oil  of  eucalyptus  was  made  to  the  base  of  the 
tongue  at  the  point  where  the  abscess  had  broken.  On  August  12, 
1913,  the  throat  was  more  swollen,  and  we  injected  225,000,000 
bacillus  influenza.  On  August  15th  the  swelling  in  the  throat  had 
almost     all     disappeared.       The     constitutional     treatment     was 
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continued.  The  injection  of  the  vaccine  was  repeated  every  third 
or  fourth  day  until  September  4th,  when  the  dose  had  reached 
525,000,000.  Patient  at  that  time  was  feeling  fine  and  gaining  in 
weight. 

In  the  Medical  Record  of  September  6th,  1913,  Dr.  S.  H.  Brown 
has  reported  a  case  of  Ludwig's  angina  in  which  he  used  a  vaccine 
of  streptococcus,  injecting  100,000,000.  However,  he  omits  to 
mention  the  date  and  the  number  of  injections. 

Today,  March  21,  1914,  it  is  my  privilege  to  present  the  patient, 
whose  illness  I  have  reported,  for  your  examination  and  interview. 
He  has  not  had  any  manifestation  of  the  disease  since  August,  1913. 
Whether  he  has  been  made  immune  by  the  vaccine  time  only  can 
demonstrate. 


Note:  During  the  six  montlis  tliat  liave  elapsed  since  the  above  article 
was  read  the  patient  has  had  four  relapses,  i.  e.  April  16th,  May  3d,  June 
10th   and   July    24th. 


AMERICAN  LARYXGOLOGICAL,  RfllNOLOOlCAL  AND 
OTOLOGICAL  SOCIETY. 


MINUTES. 

The  Twentieth  Annual  ^Meeting  of  the  American  Laryngological, 
Rhinological  and  Otological  Society  convened  at  the  Traymore 
Hotel  Atlantic  City,  N.  J.,  June  19th  and  20th,  1914,  at  9.00  A.  M. 

The  Society  was  called  to  order  by  the  President,  Dr.  Joseph 
A.  White,  of  Richmond,  Va. 

The  following  members  registered  during  the  sessions  of  the 
meetings : 

HUBERT   ARROWSMITH Brooklyn,  N.   Y. 

JOHN  H.  ALLEN Portland,  Me. 

JOHN   L.    ADAMS New  York,  N.   Y. 

JOSEPH    H.    ABRAHAM New  York,  N.  Y. 

JOSEPH  C.   BECK Chicago,  111. 

H.  H.   BRIGGS Asheville,   N.   C. 

CHARLES   R.   C.   BORDEN Boston,  Mass. 

JAMES  A.  BABBITT Philadelphia,   Pa. 

ROBERT    H.    CRAIG Montreal,  Canada. 

THOMAS  E.  CARMODY Denver,   Colo. 

LEE    COHEN Baltimore,  Md. 

AVILLIAM    B.    CHAMBERLIN Cleveland,   O. 

WILLIAM  LEDLIE   CULBERT New  York,  N.  Y. 

H.   HOLBROOK   CURTIS New  York,  N.  Y. 

LEWIS  A.   COFFIN New  York,  N.  Y. 

GEORGE  M.  COATES Philadelphia,   Pa. 

TALBOT  R.  CHAMBERS Jersey  City,  N.  J. 

RAY     CONNOR, Detroit,  Mich. 

GEORGE  F.  COTT Buffalo,  N.  Y. 

LEE  WALLACE  DEAN Iowa  City,  Iowa. 

EWING   "W.    DAY Pittsburg,  Pa. 

JOHN  DUNN .' Richmond,  Va. 

ARTHUR  B.   DUEL New  York,  N.   Y. 

H.  BERT  ELLIS Los  Angeles,  Cal. 

LINTvT    EMERSON Orange,    N.   J. 

FRANCIS  P.  EMERSON Boston,    Mass. 

JOSHUA   A.    ELLEGOOD W^ilmington,  'Dela. 

RAY   CONNOR Detroit,   Mich. 

JOHN    F.    FAIRBAIRN Buffalo,    N.    Y. 

THOMAS  H.   FARRELL Utica,   N.   Y. 

EDGAR  A.  FORSYTH Buffalo,  N.  Y. 

EDMUND  P.  FOWLER New    York,    N.    Y. 

STANTON   A.    FRIEDBERG Chicago,    111. 

MAX  A.   GOLDSTEIN St.    Louis,    Mo. 

CHARLES   GRAEF New   York,   N.    Y. 

JOSEPH  S.   GIBB Philadelphia,    Pa. 

D.    CROSBY    GREENE Boston,    Mass. 

CHARLES   P.   GRAYSON Philadelphia,  Pa. 

LEE   M.    HURD Ng^   York,   N.   Y. 

JOHN    HORN New  York,  N.  Y. 
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THOMAS   J.    HARRIS New   York    N    Y 

SAMUEL   IGLAUER Cincinnati,'  O.' 

J.   W.    JERVEY Greenville,   S.   C. 

CHEVALIER   JACKSON Pittsbur°-    Pa 

OTTO   JOACHIM New  Orlekns, "  La. 

FRANK  E.  KITTREDGE Nashua,    N.    H. 

SAMUEL  J.   KOPETZKY , New  York,  N    Y 

J.    S.    KIRKENDALL '.  ; Ithaca    NY 

GEORGE    F.    KEIPER .'  ;  .'  .'Lafayette,  Ind. 

ROBERT    LEVY Denver,    Colo. 

ROBERT  C.   LYNCH New  Orleans,   La 

SECORD    H.    LARGE Cleveland,    O 

WILLIAM   B.   MASON Washington,  D.   C 

PERCY  E.  D.  MALCOLM New   York    N    Y 

JOHN   W.    MURPHY Cincinnati,'  O.' 

JOHN  C.  McREYNOLDS Dallas    Tex 

GILBERT   D.    MURRAY '.Scrant'on,    Pa. 

WILLIAM   F.   MERCER Richmond,   Va 

G.    HUDSON-MAKUEN Philadelphia,    Pa. 

D.    MacPHERSON New  York,   N    Y 

JAMES  J.  MOONEY Buffalo,    N    Y 

CLIFTON   M.    MILLER Richmond     Va 

GEORGE    PAULL   MARQUIS Chicago     111 

LEFFERTS    A.    McCLELLAND Brook'ly'n     N     Y 

ROBERT    MILLIGAN Pittsburg    Pa 

JOHN  E.   MacKENTY .  .  New  York,  N    Y 

SAMUEL   McCULLAGH New   York'  N    Y 

FREDERICK    MENGE "  '  Chicago    I'll 

HARRIS  R  MOSHER Boston, 'Mass. 

SEYMOUR    OPPENHEIMER New  York    N    Y 

NORVAL  H.   PIERCE Chicago,  111.    ' 

WENDELL  C.   PHILLIPS New   York     N     Y 

LAFAYETTE    PAGE Indianapol'is,   Ind'. 

FRANCIS   R.    PACKARD Philadelphia,    Pa 

ANDREW  J.  N.   REIK Baltimore,  Md. 

DUNBAR    ROY Atlanta,   Ga. 

JOHN  O.    ROE Rochester,   N    Y 

W.  HUMES   ROBERTS Pasadena,  Cal 

CHARLES    W.    RICHARDSON Washington    D    C 

GEORGE   L.    RICHARDS Fall   River,  'Mass  ' 

S.   MacCUEN   SMITH Philadelphia.    Pa 

WARREN  S.  SHATTUCK,  JR Brooklyn     N    Y 

JOHN    E.    SHEPPARD Brooklyn'   N     Y 

HERBERT    E.    SMYTH .....Bridgeport,    Conn. 

FREDERICK    N.    SPERRY New  Haven,  Conn. 

B.  R.  SHURLEY .Detroit,  Mich. 

FRANK    R.    SPENCER Boulder,   Colo. 

C.  C.    SANDLES Pittsburg,   Pa. 

GEORGE    E.    STEEL New  York    N    Y 

PAUL   F.    SONDERN Montclair, '  N.'  J  " 

RUFUS  B.   SCARLETT Trenton     N    J 

ROSS  HALL  SKILLERN Philadelphia,    Pa 

JOHN  J.   THOMSON New  York,  N    Y 

JOHN  A.   THOMPSON Cincinnati,    O. 

ANTONIE  P.  VOISLAWSKY New  York    N    Y 

EUGENE     T.     SENSENEY St.,  Louis,  'mo' 

C.  A.  THIGPEN Montgomery,  Ala 

JOSEPH   A.   WHITE Richmond,    Va. 

ARTHUR  1.  WEIL New   Orleans,   La. 

JAMES   S.    WATERMAN Brooklyn    N    Y 

NORTON    L.    WILSON Elizabeth',  N.   J. 

WALTER    A.    WELLS Washington,  D.   C. 

EUGENE    L.    VANSANT Philadelphia,  Pa. 
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REPORTS    OF    SECTION    MEETINGS. 

Report  of  Eastern  Section. 

To   the   American   Laryngological,   Rhinological    and   Otological 

Society,  Thomas  J.  Harris,  M.  D.,  Secretary. 

As  Chairman  of  the  Eastern  Section  of  your  Society  for  the 
year  1914,  I  have  the  honor  to  report  that  a  meeting  of  the 
Section  was  held  in  New  York  City  on  Saturday,  January  17th, 
1911.  The  program  was  divided  into  two  sections.  The  morn- 
ing session  was  held  at  the  New  York  Academy  of  Medicine,  and 
was  devoted  to  the  reading  and  discussion  of  papers  on  subjects 
connected  with  our  specialties.  This  meeting  was  attended  by 
over  one  hundred  members  and  guests. 

The  afternoon  session  was  held  at  the  j\lanhattan  Eye,  Ear  and 
Throat  Hospital.  This  meeting  was  entirely  clinical  and  was 
attended  by  over  two  hundred. 

Ninety-two  members  of  the  Society  attended  the  luncheon  given 
by  the  New  York  members.  We  were  honored  by  the  presence 
of  our  President. 

Thanking  the  Society  for  the  honor  bestowed  upon  me  in  mak- 
ing me  Chairman  of  the  Section,  I  herewith  submit  this  report. 

Respectfully  submitted, 

LEWIS   A.    COFFIN, 

Chairman  Eastern  Section. 

Beport  of  Middle  Section. 

I  have  the  honor  to  report  that  on  February  23rd,  1911,  the 
Middle  Section  held  a  meeting  in  the  new  auditorium  of  the 
Wayne  County  Medical  Society  at  Detroit.  The  worst  blizzard 
of  the  year  preceded  the  meeting  by  twenty-four  hours  and  trains 
were  blocked  with  huge  snowdrifts. 

A  scientific  program  of  eleven  papers  was  prepared  and  thirty- 
two  members  and  guests  braved  the  elements  and  warmed  up  in 
animated  discussion.    The  records  were  preserved. 

Luncheon  was  served  in  an  adjoining  room  in  the  ]\Iedical  Club 
House  and  the  program  completed. 

Respectfully  submitted, 

B.  R.  SHURLEY, 

Chairman  Middle  Section. 
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Report  of  Western  Section. 

The  Western  Section  held  a  very  successful  meeting  in  Denver, 
Colo.,  on  March  21st,  1914. 

Forty  men  were  in  attendance  and  five  papers  were  presented 
by  Fellows  of  the  Society.  The  afternoon  was  devoted  to  Clinics 
at  the  County  Societ3^  Owing  to  the  illness  of  the  Chairman,  the 
meeting  was  presided  over  by  Dr.  T.  E.  Carmody.  The  Fellows 
and  guests  were  entertained  at  a  luncheon  by  the  Chairman  and 
at  a  dinner  by  Dr.  Carmody. 

Respectfully  submitted, 

L.  B.  LOCKARD, 

Chairman  Western  Section. 
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EMIL   GRUENING. 

On  May  30,  1914,  passed  to  his  reward  one  who,  in  his  profes- 
sional career  of  forty  years,  has  seen  almost  the  entire  develop- 
ment of  the  specialties  which  we  represent,  and  who  has  assisted 
in  no  small  degree  in  this  development,  Dr.  Emil  Gruening  of  New 
York  City,  an  honored  Fellow  of  this  Society. 

Dr.  Gruening  was  born  in  Germany,  in  1842.  He  came  to  this 
country  in  the  early  sixties,  and  at  once  began  the  study  of 
medicine.  When  the  Civil  War  opened  he  enlisted  and  served 
in  the  ranks.  At  the  close  of  the  war  he  resumed  and  completed 
his  medical  studies,  graduating  in  1867,  at  the  College  of 
Physicians  and  Surgeons,  now  a  department  of  Columbia  Uni- 
versity. 

To  Dr.  Gruening,  more  than  to  anyone  else  in  America,  is  to  be 
given  credit  for  the  development  of  the  modern  mastoid  operation. 
His  distinguished  ability  was  recognized  by  being  chosen  Presi- 
dent of  the  American  Ophthalmological  Society,  the  American 
Otological  Society,  Chairman  of  the  Section  on  Otology  of  the 
New  York  Academy  of  Medicine,  President  of  the  New  York 
Otological  Society,  etc. 

Dr.  Gruening  was  almost  the  last  of  those  who  were  the  pioneers 
in  Otology  in  this  country.  His  friends  and  associates.  Dr.  Kipp, 
of  Newark,  Dr.  Green,  of  St.  Louis,  Dr.  Knapp,  and  Dr.  Roosa. 
of  New  York,  have  already  passed  on.  He  remained  in  active 
practice  to  the  last. 

To  those  who  knew  him  best  his  keen  intellect,  his  prodigious 
memory,  and  his  accurate  judgment,  were  always  a  marvel.  He 
never  grew  old.  He  Avas  an  inspiration  to  all  who  were  associated 
with  him.  None  will  be  missed  more  in  the  circles  Avhere  he  \\'as 
wont  to  be  found. 

ARTHUR  B.  DUEL,  M.  D., 
THOMAS  J.  HARRIS,  M.  D., 

Committee. 
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EXECUTIVE  SESSION. 

Friday,  June  19th,  1914. 
Election  of  FeUoivs. 

H.  H.  Briggs,  M.  D.,  Aslieville,  N.  C. ;  proposed  by  Joseph  A. 
White,  M,  D. ;  seconded  by  John  F.  Barnhill,  M.  D. 

Ralph  Butler,  M.  D.,  Philadelphia,  Pa. ;  proposed  by  G.  Hiidson- 
Makuen,  M.  D. ;  seconded  by  Francis  R.  Packard,  M.  D. 

Ray  Connor,  M.  D.,  Detroit,  Mich. ;  proposed  by  B.  R.  Shurley, 
M.  D. ;  seconded  by  H.  J.  Hartz,  M.  D. 

Lee  Cohen,  M.  D.,  Baltimore,  Md. ;  proposed  by  John  R.  Winslow, 
M.  D. ;  seconded  by  Thomas  Chew  Worthington,  ]M.  D. 

Jesse  Wright  Downey,  Jr.,  M.  D.,  Baltimore,  Md. ;  proposed  by 
Henry  0.  Reik,  J\I.  D. ;  seconded  by  Harry  Friedenwald,  M.  D. 

Curtis  C.  Eves,  M.  D.,  Philadelphia,  Pa. ;  proposed  by  Francis  R. 
Packard,  M.  D. ;  seconded  by  D.  Braden  Kyle,  M.  D. 

John  Fitzgerald  Fairbairn,  M.  D.,  Buffalo,  N.  Y. ;  proposed  by 
F.  W.  Hinkel,  M.  D. ;  seconded  by  J.  J.  Mooney,  M.  D. 

Stanton  A.   Friedberg,   M.   D.,    Chicago,    111. ;    proposed   by   E. 
Fletcher  Ingals,  M.  D. ;  seconded  by  Joseph  C.  Beck,  M.  D. 

H.  Edward  Miller,  M.  D.,  St.  Louis,  Mo. ;  proposed  by  Greenfield 
Sluder,  M.  D. ;  seconded  by  Max  A.  Goldstein,  M.  D. 

Frederick  Menge,  M.  D.,  Chicago,  111. ;  proposed  by  Frank  Allport, 
M.  D. ;  seconded  by  Joseph  C.  Beck,  M.  D. 

Eugene  T.  Senseney,  M.  D.,  St.  Louis,  Mo. ;  proposed  by  William 
E.  Sauer,  M.  D. ;  seconded  by  Greenfield  Sluder,  M.  D. 

William  A.  Scruton,  M.  D.,  New  York,  N.  Y. ;  proposed  by  Arthur 

B.  Duel,  M.  D. ;  seconded  by  James  F.  McKernon,  M.  D. 

Arthur  I.  Weil,  M.   D.,  New  Orleans,   La. ;  proposed  by   Otto 
Joachim,  M.  D. ;  seconded  by  James  P.  0  'Kelley,  M.  D. 

Appointing    of    Committees. 

Auditing  Committee — Otto  Joachim,  New  Orleans,  La. ;  Joseph 

C.  Beck,  Chicago,  111. ;  George  L.  Richards,  Fall  River,  Mass. 
Nominating  Committee — Charles  W.  Richardson,  Washington, 

D.  C. ;  Norval  H.  Pierce,  Chicago,  111.;  G.  Hudson-Makuen,  Phila- 
delphia, Pa. ;  Dunbar  Roy,  Atlanta,  Ga. ;  Chevalier  Jackson,  Pitts- 
burg, Pa. 
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Saturday,  June  20th,  19U. 
Report  of  the  Ser/retarif. 

To  the  Fellows  of  the  American  Laryngological,  Rhinologieal  and 
Otological  Society. 

Gentlemen : — 

During  the  year  the  Society  has  lost  only  one  Fellow  by  death. 
Dr.  Emil  Gruening,  who  died  May  29th,  1914.  Dr.  Gruening 
joined  the  Society  in  1905. 

There  have  been  two  resignations,  Dr.  Henry  A.  Alderton,  and 
Dr.  Henry  Hawkins  Tyson,  that  of  Dr.  J.  Price  Brown  was  not 
accepted,  and  on  the  recommendation  of  the  Council  his  name  was 
continued  among  the  list  of  active  Fellows. 

With  the  men  elected  at  this  meeting,  the  total  number  of 
active  Fellows  of  the  Society  is  274,  and  the  Honorary  Fellows  23. 

With  the  exception  of  the  Southern  Section,  all  the  Sections 
held  large  and  enthusiastic  meetings. 

The  volume  of  the  Transactions,  which  appeared  early  in  the 
year,  speaks  for  the  untiring  and  efficient  labors  of  the  Publi- 
cation Committee,  and  especially  of  its  Chairman,  Dr.  George  L. 
Richards.  It  is  just  to  him  to  say  that  except  for  the  desire  of 
the  Council  and  the  Publication  Committee  to  save  in  the  matter 
of  expense  by  sharing  the  cost  of  cuts  with  the  medical  journals, 
the  Transactions  would  have  appeared  at  an  earlier  date. 

Thirteen  candidates  Avere  elected  this  year  at  this  meeting,  and 
forty-six  applications  are  at  present  before  the  council. 

It  is  not  unfitting  at  the  present  time  to  remind  the  Fellovrs  of 
the  Society  that  it  was  the  purpose  of  the  Founders  to  form  an 
organization  whose  ranks  should  be  open  to  everyone  working 
in  our  specialties  and  who  measure  up  to  the  scientific  standard 
which  had  been  established.  This  has  been  constantly  kept  be- 
fore those  who  have  had  the  charge  of  the  interests  of  the  Society. 
We  welcome  every  such  man  to  our  ranks,  and  desire  that  more 
and  more  each  year  our  meetings  shall  be  the  channel  by  which 
the  best  scientific  work  of  the  country  is  presented.  To  this  end 
the  Council  will  welcome  and  promptly  consider  all  applications 
which  may  come  before  them. 

Particularly  is  it  to  be  hoped  that  the  Fellows  of  the  Society 
will  shoAV  more  interest  in  competing  for  the  numerous  prizes 
which  have  for  a  number  of  years  been  offered  by  various  Fellows 
of  the  Society.     It  is  regrettable  that  with  the  exception  of  the 
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medal  awarded  a  year  ago  from  the  Research  Fund,  no  prize  has 
been  competed  for  in  a  number  of  years. 

Respectfully  submitted, 

(Signed)  THOS.  J.  HARRIS,  Secretary. 

Moved  and  seconded  that  the  report  of  the  Secretary  be  ac- 
cepted as  read.     Carried. 


Report  of  the  Treasurer. 

Dr.  Ewing  W.  Day,  Treasurer,  in  account  with  the  American  Laryn- 
gological,  Rhinological,  and  Otological  Society: 

ACTIVE  ACCOUNTS. 

Eeceipts. 

Cash  on  hand  June  1st,   1913 $680.14 

To   222   Dues,   1913-1914 $2,220.00 

To   24   Dues,   1912-1913 240.00 

To   2  Dues,   1911-1912 20.00 

To   9    Initiations 90.00 

Ticket  Returned    (Dr.  T.  J.  Harris) 5.10 

Transactions     18.00 

Allowed  on  checks  for  collections .25 

$2,593.35 

Total     $3,273.49 

Dhhurficmciiis. 

Annual  Meeting: 

Reporting   Annual    Meeting $110.00 

Abstracting  and  Copying  Papers 138.07 

Furnishing  Machine  and   Operator 15.00 

Shoreham    Hotel 40.00 

Expenses  of  Officers: 

Treasurer     20.00 

Secretary     285.00 

Printing  and  Stationery: 

P.    F.    McBreen 232.90 

Murdoch,    Kerr 2.75 

Transactions: 

Mercury    Publishing    Co 1,007.45 

Committee  on   Instruction 6.15 

Publication  Committee 30.07 

Ozena    Investigation 66.75 

Typewriting   Catalogue    Index 10.00 

J.  F.  Newman — Medal 144.50 

Section    Meetings 50.00 

Total    Expenses $2,158.64 

$1,114.85 
Audited  and  found  correct. 

OTTO  JOACHIM,  Chairman, 
GEORGE  L.  RICHARDS, 
JOSEPH  C.   BECK. 
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Changes  in  Investment — American  Laryngological,  Rhinological,  and 
Otological  Society — E.  W.  Day,  Treasurer: 
Sold— 

1    Pittsburg  Brewing  Bond $924.50 

3    Independent  Brewing  Bonds 2,489.00 

$3,413.50 
By  Purchase — • 

100  Shares  P.  R.  R.  Stock $5,462.50 

By  Stock  Dividend   (33y3%)  — 

10  Shares  Union  Switch  and  Signal. 
Holdings  and  Present  Value — 

Prp«Ant  wnifiino-o    )     ^0  Shares  Union  Switch  and  Signal $4,400.00 

riesent  iiomin^s         q^  Deposit  in  Savings  Bank 1,931.50 

ana  vaiue.  ^     100  P.  R.  R 5,550.00 

$11,881.50 

All  revenues  from  investments  deposited  in  Savings  Bank. 

OTTO  JOACHIM,  Chairman, 
GEO.  L.  RICHARDS, 
JOSEPH  C.   BECK. 

Moved  and  seconded  tliat  the  Report  of  the  Treasurer  be  ac- 
cepted as  read.     Carried. 

Report  of  Librarian. 

During  the  j-ear  there  has  been  an  addition  of  127  volumes  and 
reprints  to  the  library  of  the  Society,  making  a  total  of  2392. 

(Signed)   H.  HOLBROOK  CURTIS. 

Report  of  Nominating  Committee. 

Publication  Committee — Dr.  George  L.  Richards,  Fall  River, 
Mass.,  Dr.  Samuel  J.  Kopetzky,  New  York  City,  Dr.  Frank  E. 
Kittredge,  Nashua,  N.  H. 

Library  Committee — Dr.  H.  Plolbrook  Curtis,  New  York  City, 
Dr.  John  F.  Culp,  Plarrisburg,  Pa.,  Dr.  Joseph  A.  Kenefick,  New 
York  City. 

President — Dr.  Robert  Levy,  Denver,  Colo. 

Vice  President — Eastern  Section,  Dr.  Stephen  IL  Lutz,  Brook- 
lyn, N.  Y. 

Vice  President — Middle  Section,  Dr.  John  W.  ^Murphy,  Cin- 
cinnati, Ohio. 

Vice  President — Southern  Section.  Dr.  Ilalstead  S.  Hedges, 
Charlotteville,  Va. 

Vice  President — Western  Section,  Dr.  Wm.  F.  Hopkins.  San 
Francisco,  Cal. 

Secretary — Dr.  Thomas  J.  Harris.  New  York  City. 

Treasurer — ^Dr.  Ewing  W.  Day.  Pittsburg,  Pa. 
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Council — Dr.  Joseph  A.  White,  Richmond,  Va.,  Dr.  Harris  P. 
Mosher,  Boston,  Mass.,  Dr.  E.  Fletcher  Ingals,  Chicago,  111.,  Dr.  G. 
Hudson-Makiien,  Philadelphia,  Pa.,  Dr.  H.  Holbrook  Curtis,  New 
York  City,  Dr.  John  E.  Sheppard,  Brooklyn.  N.  Y.,  Dr.  Robert 
Milligan,  Pittsburg,  Pa.,  Dr.  John  M.  Ingersoll,  Cleveland,  Ohio, 
three  years.  Dr.  B.  R.  Shurley,  Detroit,  Mich. 

Committee  on  Time  and  Place  of  Meeting. 

Dr.  Robert  Levy,  Denver,  Colo.,  Dr.  H.  Holbrook  Curtis,  New 
York  City,  Dr.  B.  R.  Shurley.  Detroit,  Mich. 


FELLOWS. 


Abraham,  Jos  H 130  West  58tli  St.,  New  York 

Abbott,  Wm.  J 210  Leimox  Bldg.,  Cleveland,  Ohio 

Alexander,  Lawrence  Dade 118  Madison  Ave.,  New  York 

Allen,  John  H 711  Congress  St.,   Portland,  .Me. 

Allport,  Frank 72  E.  Madison  St.,  Chicago.  111. 

Ard,  F.  C 604:  Park  Ave.,  Plainfield,  N.  J. 

Arnold,  J.  Dennis 391  Sutter  St.,  San  Francisco,  Cal. 

Arrowsmith,  Hubert 170  Clinton  St.,  Brooklyn,  N.  Y. 

Atkinson,  Wm.  J Ill  North  Main  St.,  Paterson,  N.  J. 

Babbitt,  James  A 121  South  18th  St..  Philadelphia,  Pa. 

Ballenger,  William  L 100  State  St.,  Chicago.  111. 

Bane,  William  C Metropolitan  Bldg.,  Denver,  Colo. 

Barnhill,  John  F Pennway,  Indianapolis,  Ind. 

Barnes,  Harry  A 213  Beacon  St.,  Boston,  Mass. 

Beck,  Joseph  C 2551  North  Clark  St.,  Chicago.  111. 

Berens,  T.  Passmore 35  Park  Ave.,  New  York 

Birkett,  H.  S 252  Mountain  St.,  Montreal,  Canada 

Blackwell,  Hugh  B 148  W.  58th  St..  New  York 

Blake,  Clarence  John 226  ]\Iarlboro   St.,  Boston.  Mass. 

Borden,  Charles  R.  C -184  Beacon  St..  Boston,  Mass. 

Braislin.  W.  C 556  Washington  Ave..  Brooklyn.  N.  Y. 

Briggs,  II.  H 73  Haywood  St.,  Asheville,  N.  C. 

Brown,  II.  Beattie 40  E.  41st  St.,  New  York 

Brown,  John  E 289  E.  Town  St.,  Columbus,  Ohio 

Brown.  J.  Price 28  College  St.,  Toronto,  Ont.,  Canada. 

Bryant,  W.  Sohier 19  W.  54th  St.,  New  York 

Butler,  Ralph 1824  Chestnut  St.,  Philadelphia.   Pa. 

Campbell,  William  E 606  Century  Bldg.,  Atlanta.  Ga. 

Canfield.  R.  Bishop Ann  Arbor,  Mich. 

Carmody.  Thomas  E Metropolitan  Bldg.,  Denver,  Colo. 

Chamberlin,  William  B 1021  Prospect  Ave.,  Cleveland.  0. 

Chambers,  Talbot  R 15  Exchange  PI..  Jersey  City.  N.  J. 

Chappell,  Walter  F 7  E.  55th  St",  New  York 


352 


FELLOWS. 


Cheatham,  William 303  W.  Chestnut  St.,  Louisville,  Ky. 

Chenery,  William  E 222  Huntington  Ave.,  Boston,  Mass. 

Chisholm,  W.  Alexander 62  West  53rd  St.,  New  York 

Cline,  L.  C 224  North  Meridian  St.,  Indianapolis,  Ind. 

Coates,  George  M 1736  Pine  St.,  Philadelphia,  Pa. 

Cobb,  Frederick  C 11  Marlboro  St.,  Boston,  Mass. 

Cocks,  Gerhard  H 137  E.  54th  St.,  New  York 

Coffin,  Lewis  A 156  West  58th  St.,  New  York 

Coggeshall,  Henry 40  E.  58th  St.,  New  York 

Cohen,  J.  Solis 1824  Chestnut  St.,  Philadelphia,  Pa. 

Cohen,  Lee 1820  Eutaw^  Place,  Baltimore,  Md. 

Collins,  Burnett 645  St.  Marks  Ave.,  Brooklyn,  N.  Y. 

Connor,  Ray 703  Washington  Arcade,  Detroit,  ^lich. 

Corwin,  Theodore 20  Central  Ave.,  Newark,  N.  J. 

Coolidge,  Algernon 613  Beacon  St.,  Boston,  Mass. 

Cott,  George  F 1195  Main  St.,  Buffalo^  N.  Y. 

Cox,  Charles  N 257  Jefferson  Ave.,  Brooklyn,  N.  Y. 

Craig,  Robert  H 510  Sherbrooke  St..  W.,  Montreal,  Can. 

Crockett,  Eugene  A 298  Marlboro  St.,  Boston,  Mass. 

Culbert,  Wm.  Ledlie 16  East  54th  St.,  New  York 

Culp,  John  F 211  Locust  St..  Harrisburg,  Pa. 

Curtis,   H.   Holbrook 118   Madison  Ave.,   New   York 

Dabney,  Wm.  R 282  Front  St.,  Marietta,  Ohio 

Davis,  Geo.  E 50  W.  37th  St.,  New  York 

Day,  Ewing  W Westinghouse  Bldg.,  Pittsburg,  Pa 

Daly,  Walter  S Ogdensburg,  N.  Y. 

Dean,  Lee  Wallace Iowa  Cit.y,  Iowa 

Dench,  Edward  B 15  E.  53rd  St.,  New  York 

Downey,  Jesse  W.,  Jr.... 529  North  Charles  St.,  Baltimore,  Md. 

Dudley,  Wm.  II 610  Exchange  Bldg.,  Los  Angeles,  Cal. 

Duel,  Arthur  B 27  East  57th  St.,  New  York 

Dunn,  John 314  East  Franklin  St.,  Richmond,  Va. 

Dye,  Hobart  S 1404  L  St.,  N.  W.,  Washington,  D.  C. 

Eagleton,  Wells  P 15  Lombardy  St.,  Newark,  N.  J. 

Ellegood,  Josh.  A 9th  and  Market  Sts.,  Wilmington,  Del. 

Ellis,  H.  Bert 245  Bradbury  Bldg.,  Los  Angeles,  Cal. 

Emerson,  Francis  P 484  Beacon  St.,  Boston,  Mass 

Emerson,  Linn Metropolitan  Bldg.,  Orange,  N.  J. 

Eves,  Curtis  C 302  South  19th  St.,  Philadelphia,  Pa. 

Fairbairn,  John  Fitzgerald 131  Allen  St.,  Buffalo,  N.  Y. 

Farrell,  Thomas  II 236  Genessee  St.,  Utica,  N.  Y. 

Fetterolf.  George 134  Soutli  20th  St.,  Philadelphia,  Pa. 
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Fisher,  Mark  0 Parkcrsburg,  W.  Va. 

Fitzpatriek,  T.  V 26  Garfield  PL,  Cinciimati,  0. 

Fleming,  Ernest  W.  . .  .Trust  &  Savings  Bldgs.,  Los  Angeles,  Cal. 

Forsyth,  Edgar  A 322  Franklin  St.,  Buffalo,  N.  Y. 

Foster,  John  M 11  Stedman  Bldg.,  Denver,  Colo. 

Fowler,  Edmund  P 616  Madison  Ave.,  New  York 

Freudenthal,  AVolff 1003  Madison  Ave.,  New  York 

Fridenberg,  Percy 60  East  58th  St.,  New  York 

Friedberg,  Stanton  A 158  Washington  St.,  Chicago,  111. 

Friedenwald,  Harry 1029  Madison  Ave.,  Baltimore,  Md. 

Gallaher,  Thomas  J California  Bldg.,  Denver,  Colo. 

Goldsmith,  Perry  G 81  Carlton  St.,  Toronto,  Can. 

Goldstein,  Max  A 3858  Westminster  Place,  St.  Louis,  Mo. 

Graef ,  Charles 1076  Boston  Road,  New  York 

Grayson,  Charles  P 251  South  16th  St.,  Philadelphia,  Pa. 

Greene,  D.  C,  Jr 12  West  Cedar  St.,  Boston,  Mass. 

Greene,  Jos.  Berry Medicine  Bldg.,  Asheville,  N.  C. 

Griffin,  E.  Harrison 55  West  47th  St.,  New  York 

Guntzer,  J.  H 61  East  86th  St.,  New  York 

Halsted,  Thomas  H 831  University  Block,  Syracuse,  N.  Y. 

Harris,  Thomas  J 104  E.  40th  St.,  New  York 

Hartz,  Henry  J 27  East  Adams  Ave.,  Detroit,  Mich. 

Haskin.  William  H 40  E.  41st  St.,  New  York 

Hastings.  Hill Trust  &  Savings  Bldgs.,  Los  Angeles,  Cal. 

Hedges,  Halstead  S Charlotteville,  Va. 

Held,  R.  Johnson 616  Madison  Ave.,  New  York 

Hinkel.  F.  W 581  Delaware  Ave.,  Buffalo,  N.  Y. 

Holmes,  Christian  R 8  East  8th  St.,  Cincinnati  Ohio 

Holmes,  Edgar  M .' 531  Beacon  St.,  Boston,  Mass. 

Hopkins,  F.  E 25  Harrison  Ave.,  Springfield,  Mass. 

Hopkins,  Wm.  E 803  Sutter  St.,  San  Francisco,  Cal. 

Horn,  John 72  East  92nd  St.,  New  York 

Hubbard,  Thomas 205  Ontario  St.,  Toledo,  Ohio. 

Hubby,   Lester   jNlead 27    West    68th   St.,    New   York 

Ilurd,  Lee  M 15  East  48th  St.,  New  York 

Hyatt,  Frank The  Rochambeau,  Washington,  D.  C. 

Iglauer,  Samuel 22  West  7th  St.,  Cincinnati,  Ohio 

Ingals,  E.  Fletcher 104  IMichigan  Ave  .  Chicago,  111. 

Ingersoll,  John  M 1021  Prospect  Ave.,  Cleveland,  Ohio 

Jack,  F.  L 215  Beacon  St.,  Boston,  Mass. 

Jackson,  Chevalier Westinghouse  Building.  Pittsburg,  Pa. 
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Jackson,  Oliver  H 34  North  Main  St.,  Fall  River,  Mass. 

Jervey,  J.  W Greenville,  S.  C. 

Joachim,  Otto 501  Macheca  Bldg.,  New  Orleans,  La. 

Johnson,  Walter  B 170  Broadway,  Paterson,  N.  J. 

Johnston,  Richard  Hall.  .  .  .807  North  Charles  St.,  Baltimore,  Md. 

Jones,  Clarence  Porter 118  32nd  St.,  Newport  News,  Va. 

Keiper,  George  F Lafayette.  Ind. 

Kenefick,  Jos.  A 78  B.  54th  St.,  New  York 

Kennon,  Beverley  R 64  Granhy  St.,  Norfolk,  Va. 

Kent,  J.  L Pulaski,  Va. 

Kerrison,  Philip  D 58  West  56th  St.,  New  York 

Kirkendall,  J.  S Ithaca,  N.  Y. 

Kittredge,  Frank  E Nashua,  N.  H. 

Knowles,  W.  F 220  Clarendon  St.,  Boston,  Mass. 

Kopetzky,  Samuel  J 616  IMadison  Ave.,  New  York 

Kuyk,  D.  A 506  East  Grace  St.,  Richmond,  Va. 

Kyle,  D.  Braden 1517  Walnut  St.,  Philadelphia,  Pa. 

Kyle,  John  J Title  Insurance  Bldg.,  Los  Angeles,  Cal. 

Large,  Secord  H 536  Rose  Bldg.,  Cleveland,  Ohio 

Lasalle,  J.  J 226  Michigan  St..  Toledo,  Ohio 

Lederman,  M.  D 58  East  75th  St.,  New  York 

Leland,  George  A 354  Commonwealth  Ave.,  Boston,  IMass. 

Lester,  John  C 432  :\Iad:son  Ave.,  New  York 

Levy,    Robert Metropolitan   Bldg.,   Denver,   Colo. 

Lewis,   Eugene  R 1130  Main   St.,   Dubuque,   Iowa 

Lewis.  Robert 48  West  40th  St.,   New  York 

Lincoln,   William   R Lenox  Bldg.,   Cleveland,   Ohio 

Linhart,   C.   P 106  East  Broad  St.,   Columbus,   Ohio 

Lockard,  Lorenzo  B Metropolitan  Bldg.,  Denver,  Colo. 

Loeb,  H.  W 537  North  Grand  Ave.,  St.  Louis,  Mo. 

Logan,  James  E 1208  Wyandotte  St.,  Kansas  City,  Mo. 

Loughran,  Robt.  L 62  West  52nd  St.,  New  York,  N.  Y. 

Lowman,  John  B 142  Park  Place,  Johnstown,  Pa. 

Lutz,  Stephen  H 284  Hancock  St.,  Brooklj^n,  N.  Y. 

Lynch,  Robert  C 624  Gravier  St.,  New  Orleans,  La. 

Mabon,  John  S 721  Sandusky  St.,  Allegheny,  Pa. 

MacKenty,  John 43  West  54th  St.,  New  York,  N.  Y. 

MacPherson,  Duncan 127  West  85th  St.,  New  York,  N.  Y. 

Makuen,   G.  Hudson 1627  Walnut  St.,  Philadelphia,  Pa. 

Malcolm,  Percy  E.  D 55  West  55th  St.,  New  York 

Martinez,    Emilio 56   Neptune   St.,   Havana,    Cuba 

Marquis,   Geo.  Paull 31   North  State  St.,  Chicago,  111. 
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Mason,  Wm.  Beverly.  1217  Connecticut  Ave.,  Washington,  D.  C. 

Matthews,  Justus 123  South  Main  St.,  Rochester,  Minn. 

Means,  Charles  S 677  North  High  St.,  Columbus,  Ohio 

Menge,  Frederick 25  East  Washington  St.,  Chicago,  111. 

Mercer,  William  F 400  West  Grace  St.,  Richmond,  Va. 

Mial,  Leonidas  L 23  West  36th  St.,  New  York,  N.  Y. 

Miller,  Clifton  M 217  East  Grace  St.,  Richmond,  Va. 

Miller,  Frank  E 22  West  31st  St.,  New  York 

Miller,  H.  Edward 310  JNletropolitan  Bldg.,  St.  Louis,  Mo. 

Milligan,  Robert Westinghouse  Bldg.,  Pittsburg,  Pa. 

Mooney,  James  J 490  Delaware  Ave.,  Buffalo,  N.  Y. 

Moore,  Thomas  W 1048  Third  Ave.,  Huntington,  W.  Va. 

Morgenthau,  Geo 104  So.  Michigan  Blvd.,  Chicago,  111. 

Mosher,  Harris  P 828  Beacon  St.,  Boston,  Mass. 

Moss,  Robert  E Hicks  Bldg.,  San  Antonio,  Tex. 

Munger,  Carl  E Waterbury,  Conn. 

Murphy,  John  W 4  West  7th  St.,  Cincinnati,  Ohio 

Murray,  Gilbert  D 516  Spruce  St.,  Scranton,  Pa. 

Myers,  Harry  L 151  Granby  St.,  Norfolk,  Va. 

Myles,  Robert  C 46  West  38th  St.,  New  York 

McCaw,  James  F 114  Sterling  St.,  Watertown,  N.  Y. 

McClelland,  Lefferts  A 78  McDonough  St.,  Brooklyn,  N.  Y. 

McCoy,  John  J 157  West  73rd  St.,  New  York 

McCullagh,  Samuel 35  Park  Ave.,  New  York 

McKernon,  James  F 62  West  52nd  St.,  New  York 

McKimmie,  0.  A.  M..  .1330  Mass.  Ave.,  N.  W.,  Washington,  D.  C. 

McLaury,  Frank  H Westport,  Conn. 

McReynolds,  John  0 Trust  Bldg.,  Dallas,  Texas 

Off,  Henry  J 323  South  20th  St.,  Philadelphia,  Pa. 

O'Kelley,  James  P 501  Macheca  Bldg.,  New  Orleans,  La. 

Oppenheimer,  Seymour 45  East  60tli  St.,  New  York 

Packard,  Francis  R 304  South  19th  St.,  Philadelphia,  Pa. 

Page,  John  R 127  East  62nd  St.,  New  York 

Page,  Lafayette 224  N.  Meridian  St.,  Indianapolis.  Ind. 

Park,  J.  Walter 32  North  2nd  St.,  Harrisburg,  Pa. 

Parker,  Edward  F 70  Hassell  St.,  Charleston,  S.  C. 

Patterson,  Jas.  A 214  Burns  Bldg.,  Colorado  Springs,  Colo. 

Phillips,  Wendell  C 40  West  47th  St.,  New  York 

Pierce,  Norval  H 31  Washington  St.,  Chicago,  111. 

Pischell,  Kaspar 1817  California  St.,  San  Francisco,  Cal. 

Rae,  John  B 247  West  70th  St.,  New  York 

Ray,  J.  M 432  West  Chestnut  St.,  Louisville,  Ky. 
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Reik,  Andrew  J.  N 506  Cathedral  St.,  Baltimore,  Md. 

Reik,  Henry  0 506  Cathedral  St.,  Baltimore,  Md. 

Renner,  W.  Scott 341  Linwood  Ave..  Buffalo,  N.  Y. 

Richards,  George  L 124  Franklin  St.,  Fail  River,  Mass. 

Richards,  John  D 8  East  54th  St.,  New  York 

Richardson,  Charles  W.  .1317  Connecticut  Ave.,  Washington,  D.  C. 

Roberts,  Walter 33  South  19th  St.,  Philadelphia,  Pa. 

Roberts,  W.  Humes 461  East  Colorado  St..  Pasadena,  Cal. 

Robinson,  John  A 40  East  41st  St.,  New  York 

Roe,  John  0 28  Clinton  Ave.,  N.,  Rochester.  N.  Y. 

Root,  Arthur  G 218  State  St.,  Albany,  N.  Y. 

Rosenheim,  Sylvan 1710  Linden  Ave.,  Baltimore,  Md. 

Ross,  George  T 456  Maekay  St.,  Montreal,  Canada 

Roy,  Dunbar Grand  Opera  House  Block,- Atlanta,  Ga. 

Sandles,  C.  C Westinghouse  Bldg.,  Pittsburg,  Pa. 

Sauer,  William  E.  . .  .Grand  and  Washington  Aves.,  St.  Louis,  Mo. 

Scarlett,  Rufus  B 78  North  Clinton  Ave.,  Trenton,  N.  J. 

Scruton,  William  A 40  East  41st  St.,  New  York 

Senseney,  Eugene  T 308  Lister  Bldg..  St.  Louis,  Mo. 

Sharp,  J.  Clarence 62  West  46th  St.,  New  York 

Shattuck,  Warren  S.,  Jr 160  Clinton  St.,  Brooklyn,  N.  Y. 

Sheppard,  J.  E 130  Montague  St.,  Brooklyn,  N.  Y. 

Shorter,  J.  H Macon,  Ga. 

Shurley,  B.  R 32  West  Adams  Ave.,  Detroit,  Mich. 

Skillern,  Ross  Hall 2032  Chestnut  St.,  Philadelphia,  Pa. 

Sluder,  Greenfield 3542  Washington  Ave.,  St.  Louis,  Mo. 

Smith,  A.  John Yonkers,  N.  Y. 

Smith,  Harmon 44  West  49th  St.,  New  York 

Smith,  S.  MacCuen 1429  Spruce  St.,  Philadelphia,  Pa. 

Smith,  AV.  Harvey 250  Donald  St.,  Winnipeg,  Manitoba 

Smith,  E.  Terry 75  Pratt  St.,  Hartford,  Conn. 

Smyth,  Herbert  E 376  John  St.,  Bridgeport,  Conn. 

Solenberger,  Amos  R.825  North  Nevada  Ave.,  Colo.  Springs,  Colo. 

Sondern,  Paul  F 16  Church  St.,  Montclair,  N.  J. 

Spencer,  Frank  R Physicians'  Block,  Boulder,  Colo. 

Sperry,  Frederick  N 33  College  St.,  New  Haven,  Conn. 

Spratt,  C.  N.  .Reid,  cor.  0th  St.  &  Nicollett  Ave.,  Minneapolis,  Minn. 

Steel,  George  E Broadway  and  79th  St.,  New  York 

Stein,  Otto  Jacob 77  Washington  St.,  Chicago,  111. 

Sterrett,  John  Kennedy 320  Smith  Block,  Pittsburg,  Pa. 

Stillman,  F.  L 118  East  Broad  St.,  Columbus,  Ohio 

Stout,  George  C 1611  Walnut  St.,  Philadelphia,  Pa. 
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Stucky,  J.  A The  McClelland  Bldg.,  Lexington,  Ky. 

Theisen,  Clement  F 172  Washington  Ave.,  Albany,  N.  Y. 

Thigpen,  C.  A 13  Sonth  Ferry  St.,  Montgomery,  Ala. 

Thigpen,  F.  M 13  South  Ferry  St.,  Montgomery,  Ala. 

Thompson,  John  A 628  Elm  St.,  Cincinnati,  Ohio 

Thomson,  John  J 40  West  47th  St.,  New  York,  N.  Y. 

Thrasher,  A.  B X.  E.  Cor.  7th  and  Race  Sts.,  Cincinnati.  Ohio 

Thrasher,  Wade.  .  .  .N.  E.  Cor.  7th  and  Race  Sts.,  Cincinnati,  Ohio 

Trowbridge,  D.  li Fresno,  Cal. 

Tunis,  Joseph  P St.  Martins,  Philadelphia,  Pa. 

Turnbull,  Thomas 835  Wheaton  Ave.,  Allegheny,  Pa. 

Vail,  Derrick  T 24  East  8th  St..  Cincinnati,  Ohio 

Vansant,  Eugene  L 1929  Chestnut  St.,  Philadelphia,  Pa. 

Voislawsky,  A.  P 128  West  59th  St.,  New  York,  N.  Y. 

Wagner,  Henry  L 2303  Bush  St.,  San  Francisco,  Cal. 

Wales,  Ernest  DeW.  .  .  .320  North  Meridian  St.,  Indianapolis,  Ind. 

Waterman,  Jas.  S 676  St.  Marks  Ave..  Brooklyn,  N.  Y. 

Webster,  Geo.  A 419  Boyiston  St.,  Boston,  Mass. 

Weil,  Arthur  1 602  Perrin  Bldg.,  New  Orleans,  La. 

Wells,  Walter  A The  Rochambeau,  Washington,  D.  C. 

White,  Joseph  A 200  East  Franklin  St.,  Richmond,  Va. 

Whiting,  Frederick 19  West  47th  St.,  New  York 

Wiener,  Alfred 616  Madison  Ave.,  New  York 

Wilson,  Norton  L 410  Westminster  Ave.,  Elizabeth,  N.  J. 

Winslow,  J.  R .  The  Latrobe  Apts.,  Charles  &  Read  Sts.,  Baltimore,  Md. 

Wishart.  D.  J.  Gibb 45  Grosvenor  St.,  Toronto,  Canada 

Wood,  George  B 129  South  18th  St.,  Philadelphia,  Pa. 

Woodward,  John  F 153  Granby  St.,  Norfolk,  Va. 

Worthington,  Thomas  C 1022  Madison  Ave.,  Baltimore,  Md. 

Yates,  D.  G 149  West  81st  St.,  New  York 

Yankauer,  Sidney 616  ]\Iadison  Ave.,  New  York 

HONORARY  FELLOWS. 

Ballance,  C.  E 106  Harley  St.,  London,  W.,  Eng. 

Bell,  Alex.  Graham 1336  19th  St.,  Washington,  D.  C. 

Chiari,  Ottokar Bellariastrasse  12,  Vienna,  Austria 

Gradenigo,  Gius Corso  Vittorre  Emmanuele  44,  Turin,  Italy 

Grant,  Dundas 18  Cavendish  Square,  London,  W.,  Eng. 

Heryng.  T Jasna  10,  Warsaw,  Poland,  Russia 

JaiLsen,  A Ilardenbergst  12,  Berlin.  Germany 

Karwowski,  C Warsaw,  Poland,  Russia 
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Killian,  Gustav Berlin,  Germany 

Law,  Edward 8  Wimpole  St.,  Cavendish  Sq.,  London.  Eng. 

Love,  James  K.  .650  Sliields  Rd..  PoUoksliields,  Glasgow,  Scotland 

Luc,  H 54  Rue  de  Vareune,  Paris 

Maclntyre,  John 179  Bath  St.,  Glasgow,  Scotland 

Manasse,  P Strassburg.  Germany 

Moure,  E.  J 25  Cours  du  Jardin  Public.  Bordeaux,  France 

Onodi,  Adolph B'Uctza  12,  Badapesth,  Hungary 

Politzer,  Adam 1  Gongazagasse,  Vienna 

Semon,  Sir  Felix Rignall,  Great  jMissenflon,  Bucks.  Eng. 

Schmieglow.  E 18  Norregade,  Copenhagen,  Deinnark 

Sendziak,  J 10  Crywariska  Str.,  Warsaw,  Poland-Russia 

Turner,  Logan 27  Walker  St.,  Edinburgh.  Scotland 

Wolfenden,  R.  N.  .76  Wimple  St.,  Cavendish  Sq.,  London,  W.,  Eng. 
Ziem,  C.  H 75  San  R..  Danzig,  Germany 
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OFFICERS 


SECRETARY      AND      TRPJASURER. 

1896    to    1900  1901  to    1907 

RobertCunninghamlVIyles.M.  D.  Ewing  W.  Day,  M.  D. 

1901    to    1906 

Wendell  C.  Phillips,  M.  D.  1908  Chevalier  Jackson,  M.  D. 

1907   to   date  1909  to   date 

Thomas  J.  Harris,  M.  D.  Swing  W.  Day,  M.  D. 


189  6 — T.    P.    Berens,    M.   D. 
J.  H.  Billings,  M.  D. 

D.  L.  Hubbard,  M.  D. 
H.   H.    Curtis,   M.   D. 
W.   C.   Phillips,   M.   D. 
R.    C.   Myles,   M.   D. 

1897 — G.    H.    Makuen,   M.    D. 
T.  P.  Berens,  M.  D. 
W.  C. -Phillips,  M.  D. 
H.   H.   Curtis,   M.   D. 

E.  W.   Day,    M.   D. 

D.  L.   Hubbard,   M.   D. 
1898 — J.   E.   Nichols,  M.   D. 

H.  H.  Curtis,  M.  D. 
L.  A.  Coffin,  M.  D. 
W.  C.  Phillips,  M.  D. 

E.  W.    Day,   M.    D. 

C.  W.  Richardson,  M.  D. 
S.   E.   Solly,  M.   D. 

1899 — W.   H.   Daly,   M.   D. 

W.   C.    Phillips,    M.    D. 
T.   H.    Halsted,   M.    D. 
J.    O.    Roe,   M.    D. 
W.   H.   Loeb,   M.   D. 
T.   C.   Christy,  M.   D. 

F.  L.   Jack,  M.  D. 

D.  L.  Hubbard,  M.  D. 
1900 — S.    E.    Solly,    M.    D. 

W.  H.  Daly,  M.   D. 
A.  W.  Calhoun,  M.  D. 
J.    B.    Clemens,    M.    D. 
J.   F.    McKernon,   M.   D 
W.    C.    Phillips,    M.    D. 
J.   E.   Sheppard,  M.   D. 
Price    Brown,    M.    D. 
Max    Thorner,    M.    D. 
1901 — D.  B.  Kyle,   M.  D. 

S.  MacCuen  Smith,  M.   D. 
S.  E.  Solly,  M.  D. 
Price  Brown,  M.  D. 


^\J  KJ 

J.-N\^±iJ. 

W 

.   H.  Daly,  M.   D. 

J. 

b".  Clemens,  M.  D. 

J. 

F.    McKernon,  M.   D. 

c. 

W.  Richardson,  M.  D. 

F. 

C.   Cobb,  M.    D. 

1902- 

-D. 

B.  Kyle,  M.  D. 

S. 

E.  Solly,  M.  D. 

J. 

F.  McKernon,  M.  D. 

S. 

MacCuen  Smith,  M.  D. 

F. 

C.  Cobb,  M.   D. 

N. 

H.   Pierce,   M.   D. 

T. 

P.  Berens,  M.  D. 

J. 

A.    White,   M.    D. 

1903- 

-C. 

W.    Richardson,   M.    D. 

R. 

C.    Myles,   M.   D. 
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